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The Partnership of International
Agricultural Research

Over the past few years, one of the important issues in agricultural research for
development has been the continuing discussion on the degree to which
international research centers should be involved in so-called ‘basic’ or
'strategic’ iesearch versus ‘applied or "adaptive ' research. The widespread, but
sometimes simplistic, view holds that the international centers should
concentrate on the former, while the national research systems work on the
latter. The more realistic truth is that in tropical agricultural research, there is
a partnership between international centers and national programs in which
the combined forees are applied towards the comnion goal of increasing the
production and productivity of basic food crops.

In this partnership the major task falls on the shoulders of the national
rescarch systems which develop and refine agricultural technology for the
specific climatic, edaphic, and socioeconomic conditions of their individual
countries. The international centers support them in this effort, with each of
the partners being responsible for that particular set of activities in which it has
the comparative advantage and with much of the work done .ogether, in a
cooperative fashion.

In this collaborative effort, the work of international centers covers the
entire spectrum from *basic’ to ‘adaptive’ research. It is logical that this be so,
since the goal of the centers iz the eventual impact of their work in the farmers’
fields. Often the centers are judged not only by production and productivity
increases, but also by the equity and distributional impact of these achieve-
ments; thus, it is clear that centers must interface with development organiza-
tions and projects in addition to maintaining their most essential interface with
the national research systems.

The selected highlights of CIAT’s activities that are summarized in this
report demonstrate the degree to which the center is involved along this entire
spectrum of agricultural research for development, with what we consider to
be a good balance betwecn *upstream’ and ‘downstream’ activities.

The C3-C4 research on cassava is a clear example of the kind of ‘upstream’
research thatis appropriate to an international center with a global mandate in
this commodity. Knowledge of the basic physiological biochemical processes
of the plantis essential in order to develop plants that will perform with greater
efficiency under a wide range of ccological conditions. This work will have an
important impact wherever cassava is grown.

The development of Rayong 3 by Thailand’s Field Crop Research Institute
is clear evidence of a successful ‘downstream activity. The Institute developed
this cassava variety through all the stages of varietal improvement, based on
germplasm from CIAT and with informative materials, training, and regional
support provided by CIAT.
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The report on the Bean Information Center provides a good example of an
activity in which the internaticnal center offers direct support to the work of
national programs.

However, a look at many of the other topics contained in this report will
demonstrate how many activitics defy clear categorization
as ‘upstream’or ‘downstream’ by definition. For example: the demand studies
forcassavain Asia and Latin Amcrica represent ‘upstream’ economic rescarch
on the rotential for this important crop. The impact of the results will
nonetheless be felt most strongly in the *downstream’ collaborative activities
between CIAT and national programs. The backcrossing work in beans, in
which landraces are improved by incorporating genes conferring resistance to
important diseases, genes that have been identified through years of research,
1s aclear example of ‘mainstream’ activities for which the international centers
are best known.

These examples show how international centers and national programs
working together, concentrating on doing whatever is necessary to solve the
production problems of farmers, will continue to make a growing contribution
to solving the problems of hunger and poverty in the world.

‘ W Tt
John L. Nickel William E. Tossell
Director General Chairman of the Board



Asociacién en la Investigacion
Agricola Internacional

En anos recientes un importante tema de discusion en investigacion agricola
para el desarrollo hasido el grado hasta el cual los centros internacionales de
investigacion deberian ceuparse de la asi Hamada investigacion ‘hasica’ o
‘estratégica’ por oposicion a la investigacion “aplicada’ o fadaptativa’. Se
sostiene de manera generalizada v a menudo simplista que los centros interna-
cionales deberian coneentrarse en la primera volos sistemas nacionales de
mvestigacion en fiaseeunda La posicion mis realista =n mvestigacion agricola
tropical es L de una asociacion entre fos centros internacionales » v 1os progra-
mas aacionales. cuvas fuerzas combinadas se dirigen hacia el objetivo comun
de aumentar Lo produccion v oproductividad de los cultivos alimenticios
hisicos.

Encestaasoctacion L mayor tarea recae sobre los sistemas nacionales de
tmvestigacion que desarroilan v refinan la teenolopia agricola para las condi-
clones especiticas climaticas. edificas, v sociocconomicas de sus respectivos
paises. Los centros internacionales fos apovan en este esfuerzo, siendo cada
cralresponsable de aqueilas actividades para las cuales tiene ventajas compa-

rativas. v realizando e mavor parte del (s abajo cooperativomente,

En este estuerzo conjunto ¢l trabajo de los centros internacionales abarca
todo el espectro, dosde investigacion *hasica hasta “adaptiva’, lo cual resulta
logico, vit que su propasito es lograr un impacto en los campos de los
agricultores. A menudo se juzgs o los centros no solamente por los incremen-
tos en produccion v productividad sino por Ly equidad ¢ impacto distributivo
detales logros. Porlotanto. los centros deberdn colaborar con organizaciones
v proyectos de desarrotlo ademis de colaborar priovitariamente con los siste-
mas nacionales de investigacion.

Lascleccion de resultados de actividades del CIAT que se resumen en este
informe demuestrael grado hastael cual el centro se ha comprometido en toda
L gama de actividades de investigacion agricola para cl desarrollo, habiendo
togrado un buen balance entre actividades ‘avanzadas® v aplicadas’.

La investigacion en vuea sobre C3 v €4 es un claro cjemplo del tipo de
investigacion avanzada propio de un centro internacional con responsabilidad
global por un cultivo. EI conocimicento de 1os procesos hisicos fisiologicos
bioguimicos de fa plantaes esencial para desarrollar plantas que se desempe-
fien con mavor eficiencia en diversidad de condiciones ccologicas. Este trabajo
tendra gran importancia dondequiera que se cultive vuea.

El desarrollo de Ravong 3 por parte del Instituto de Investigacion en
Cultivos de Tailandia es muestra evidente de una exitosa actividad uplicada’,
El Enstituto desarrolld esta variedad de vuea a traves de todas las clapas de
mejoramicento, haciendo uso del germoplasma, fos materiales informativos, la
capacitacion, v el apovo regional del CIAT,
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El informe sobre el Centro de Informacion en Frijol es un buen ejemplo de
una actividad en lacual el centro internacional apoya dircetamente el trabajo
de tos programas nacionales.

Sinembargo, un vistazo a muchos de los temas del informe demuestra que
numerosas actividades no pueden ser definidas categdricamente como “avan-
zadas™ o "aplicadas™ Por cjemplo.los estudios de demanda de vucaen Asia v
Amcrica Latina constituven una investigacion cconomica ‘avanzada’ sobre el
potencial de este importante cultivo. Sus resultados. sin embargo, se haran
ni evidentes en fas actividades colaborativas “aplicadas entre ¢l CIAT v los
programas macionales Ul retrocruzamiento del frijol porel cual se nmejoran
las variedades nativas con Lo incorporacion de penes identificados durante
anos de investigacion como portadores de resistencia aimportantes enferme-
dades es un cliuro cjemplo de actividades de investipacion entre ‘avanzadas’ v
aplicadas” por las cuales los centros son bien conocidos.

Fos antertores cjemplos tlustran comao Tos centros internacionales v los
programas nacionales trabajando juntos en resolver los problemas de produce-
cion de los agricultores continuarian contribuvendo cada ves mas a b solucion
de los problemas del hambre v L pobreza en el mundo.

\ /
S GANEA W Toreent”
John 1., Nickel William E. Tossell
Director General Presidente de la Junta






The Centro In-
ternacionalde Agri-
cultura Tropical
(CIAT), near Cali,
Colombia, is part
of a system of 13
international agri-
cultural research
centers that help
developing countries produce more food. At
CIAT, the production-related problems of
beans, cassava, rice, and tropical pasiures are
researched by interdisciplinary teams of sci-
entists.

One of the primary purposes of the Center is
to develop, together with national agricultural
research organizations, varieties of plants that
produce relatively high yields even with mini-
mal use of fertilizers and agricultural chem-
icals. Research emphasizes plant improve-
ment in order to obtain a stable genetic resist-
ance to major tropical diseases and pests, and
the development of technology to increase
production and utilization. Small farmers and
low-income urban consumers are the main
beneficiaries,

CIAT-developed training helps strengthen
national agricultural research programs. The
Center is also an intermediary in research
networks made up of scientists from Latin
America and other tropical countries.

More than 40 sponsors, including countries,
development banks, international organiza-
tions, and foundations financially support the
13 centers. The funds are allocated to the
centers through the Consultative Group on
International Agricultural Research (CGIAR).
Approximately 100 scientists, backed by 1200
support staff, carry out the CIAT mandate.

CIAT in Brief
El CIAT en Sintesis

El Centro Inter-
nacional de Agri-
cultura Tropical
(CIAT), cercano a
Calien Colombia,
es parte de un sis-
temade 13 centros
internacionales de
investigacion agri-
cola gue ayuda a los paises en desarrollo a
producir mas alimentos. Cientificos de diver-
sas espectalidades investigan en el CIA'T pro-
blemas de produccion de frijol. yuca, arroz y
pastos tropicales.

Bl centro desarrolla, junto con entidades
nacionales de investigacion agricola, varieda-
des de plantas con rendimientos relativamente
altos aun con poco uso de insumos. La investi-
zacton busca obtener plantas con resistencia
gendtica estable alas principales enfermedades
v plagas tropicales, y una teenologia que
aumente su produccion y utilizacion., Los prin-
cipales beneficiarios son los consumidores ur-
banos de bajos ingresos y los pequeiios agri-
cultores.

Por medio de capacitacion el CIAT ayuda a
fortalecer los programas nacionales de investi-
gacion agricola. El centro promuceve ademas
redes de investigacion conformadas por cienti-
ficos de América Latina v de otras regiones
tropicales,

Mis de 40 donantes, entre ellos paises, ban-
cos de desarrollo, organizaciones internacio-
nales, y tundaciones, dan su apoyo financiero a
los 13 centros. Su asignacion la hace ¢l Grupo
Consultivo para la Investigacion Agricola In-
ternacional (GCLAL). Aproximadamente 100
cientificos, con ¢l apovo de cerca de 1200
funcionarios, realizan ¢l mandato del CIAT.



Germplasm-based
technology

Thetechnology developed
by CIAT in collaboration
with national agricultural
research programs is germ-
plasm-based. To facilitate
research, the Genetic Re-
sources Unit collects and
stores germplasm (repro-
ductive material) gathered worldwide. The
Center's collection of bean, cassava, and
tropical pasture species is the world’s largest
and is made available to all national agricul-
tural research institutions,

akL

Different ecologies
and different varieties

CIAT scientists breed new 4
varieties of plants to suit 7 .
different tropical ccol- h
ogies. The Rice Program,
for instance, is producing
high-yiclding discase-and
pest-tolerant plants that ™
can he grown under varying ccological con-
ditions. It develops varieties and technologies
which require fewer inputs with little sacrifice
in vield.

Breeding for disease

resistance el K.

An important part of
CIATs rescarch effort s
to develop better plants.
Improving beans, a food
staple throughout tropical
America and castern and
southern Africi, is an

2

Stored bean germplasm provides genenie diversicy.,
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cxumplc. CIAT and na- Bean varieties developed for African cropping systems.
tional program bean sci-  banedudes o frived para fos sistemas deocadieeo atrcaeios,

Tecnologia basada en
el fitomejoramiento

ELCIAT desarrolla, en
colaboracion con los pro-
gramas nacioniles de in-
vestigacion agricola. tee-
nologia basadu en adap-

. RN taaion gendética de das plan-
tias  los diversos ceons-
temas, Con otal hin, a
Cnidad de Recusos Gendtcos recolecta ger-
mopiasnue (aterial reprodoactusoy en tado el
mundo.Suscolecctones de trijol v uca v pastos
tropicales son fas may ores deb mundo vsirven a
L imvestigacion agricola nacional.

Diferentes ecologias v
diferentes variedades

ELCEAT desarrolla va-
riedides adaptadas a di-
Ferentes ceologias tro-
picales. Su Programa de
Arroz. por ejemplo,
obticne plantas de alto
rendimiento que toleran
entermedades v plagas. v
pucden cultivarse en diversas condiciones eco-

logicas. Tales variedades v sus tecnologias de
produccion requieren menos insumos sin que
se afecten sus rendimientos,

ritomejoramiento
por resistencia a
enfermedades

Una parte importante de
Loivestigacton ded CEATT
es desarrollar phntas me-
joradas, FUirgol, un ali-
mento chave en Amdérica
tropical ven Africa orien-
tal v del sur. es un buen
cjemploslos cientiticos del



http:COM1iedic.1e

entists improve bean production by developing CIAT y de los programas nacionales mejoran

new varieties that carry resibgancc ortolerance sU Dl'()(lllL‘L‘i((ill desarrotando nues as varedi-
to damage_cuusing diseases and pests, are des resistentes o tolerantes o crdermedades,
drough[ tolerant, and are a apted to small plagas, sequiia, o adaptadis a oy sistentas de
farmers’ mixed-cropping systems. They also cultivos nudtiples de fos pequenos agncultores:
work to make varieties store better and cook in ab gl Jue viedades gue sy puedan almace-
a shorter amount of time THAT ST VIS 2008 CoCatse B 1';1pidzum‘nh'.

Feenologia para
suelos dcidos

Technolegy for acid
soils

M()S[ Of L“[in /\nlcricu‘s Cirun parte de 1oy suelos

soils are very acid, includ-
ing the vast savannas
which have great potential
for cattle production.
CIATS Tropical Pastures
Program, in collabora-
tion with national pio-

EHLEHOMINC I ANOS SO MUy
acidos cturdas las gran-
des sabanas con aimplio
potcacial ganadero, Bl

Programacde Pastos Tro-

proales desarrolla en co-

Pastvre legumes are evaluated i Quilichao, Colombia. . B )
Liboraeon con los pro-

foodilede or i, R A O oty

grams, is developing pas- sranie nacionales combi-
ture combinations of grasses and legumes and Hucivnss de pastes vlegunimnonas torrajeras y
the technology to cconomically manage them, Loteenoloma para mancejarlas ccondmicamen-
thereby helping to open up underutilized teovon locual se uprosechan mejor aquellos
frontiers for the efficient production of meat termtonos subutdizados de frontera en la pro-
and milk. duccion ehiciente de carne v leche,

Low-income
consumer benefits

Beneficios para el
consamidor de bajos
INgresos

Consumers and small Fos consumidores v los
farmers are the chief ben-
eficiaries of CIAT s work.
Cassava research con-
tributes by develoning
high-yielding plants and
by devising technology to
preserve, process, and

prducnos agricvltores son
los principales benelicia-
nosdeltrabajo del CIAT,
i imvestigacion sobhre
vuci daporta plantas de

o -y,

alto rendimiento v teeno-

Fre ssava, ready for starch processing, Colombia. . .
esht casvava lw/,l for star processing, Colombia ln’"‘llil pirit PIL‘SL'I‘»ZH. P'.O'

market the commodity as g ol cesar v comercralizar este
food products and animal feed. Cassava's producto de consumo humano v animal. La
place as a dietary staple for millions of people vucit enoun o ahmente de primer onden para
is assured because it will grow in areas where millozes de personas vague crece donde no se
most crops fail. dan otros cultivos,
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New Rice Pathogen Investigated

Nuevo Patogeno del Arroz en Investigacion,

A bacterial disease of rice, unknown in Latin
America before 1985, is being intensively in-
vestigated at CIAT. The pathogen could pro-
duce substantial crop losses under the right
combination of conditions in the large rice-
producing areas of tropical and temperate
South America.

Called ‘sheath brown rot’, the disease is
caused by a fluorescent bacterium, Pseudo-

CIAT estd investigando intensamente una en-
termedad bacteriana delarroz, desconocidaen
América Latina hasta 1985, Bajo ciertas condi-
ciones el patogeno podria producir pérdidas
sustanciades de cosechas en grandes dreas pro-
ductoras de arrez en Suramédrica tropical y
templada. Laenfermedad, Hamada pudricion
cate de T vaina’, es causada por ana bacteria
Huorescente, Pseudomonas fuscovaginae, que

Flag-leaf sheath and grain discoloration caused by the bacterium.

Manchadae by cama v b hond Pander a

10
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monas juscovaginae, which discolors and rots
the sheath surrounding the rice panicle and
grain. Studies in 1986 confirmed that the
disease is sced-borne and seed-transmitted.
However, plant-to-plant transmission can
occur in the field.

Recent research

Studies this past year concentrated on clarify-
ing the identity of the pathogen and defining its
distribution and epidemiology in Latin Amer-
ica. Simple techniques are being developed for
quick diagnosis.

CIAT's investigation of P. fuscovaginae is
the first reported study of a fluorescent Psew-
domonas spp. affecting rice in the hemisphere.
In order to evaluate the disease’s distribution
in the Caribbean and Central and South

Rice grainy infected hy P. fusco-
vaginae fluoresce under black
light.

Granosde arros mfeciados por P,
tascovagmace hrdlan bapo tuz ne-

wa

manchi y pudre la vaina que rodea fa panicula
velgranodelarroz, Los estudios realizados en
986 confirmaron que aunque la enfermedad
es trasmitida por semilla, también se trasmite
de una planta a otra.

Investigaciones recientes

Flano pasado, los estadios se coneentraron en
clartficar luidentidad del patogeno vdefinirsu
distribucton v epidemiologia en América La-
tina. Seestian desartolando téenicas sencillas”
de diagnastico ripido.

FI primer evtudio documentado sobre P,
fuscovagiae en e hemisterio fue realizado por
cb CEAT Para evaluar 1o distribucion de la
enfermedad en Arérica Central, del Sur vel

11
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considerablemente Tos costos de produccion
delarroszcasi como la contaminacion ambien-
taly el peligro paracfa sacud de cultivadores v

gram on rice production can result in consid-
erable reduction in production costs, less
environmental contamination, and lowcr

health risks for growvers and consumers. consumidores,

Comparison of preventive pest control and integrated pest
management: effect on cconomic returns, Jamundi, Co-
lombia, 1985-1986.

Rice variety Value (kg hayit
Preventive Integrated

CICA ¥

Yield 2914 281

Cost of control 250 0

Difference 2664 328t

Oryzien |

Yield 7312 7589
Cost of control 250 0
Difference 7063 7589

a. Mean of three replications. No signiticant ditferences in vield
were found between preventive and integrated pest control for
CICA X o5 Oryzica |

Potential savings fronmi integrated pest management (1PM)
incomparison to preventive pest control(PPC), Colombia.
(Total area in 1985; 370,000 ha.)

pPpC IPM Savings
Number of
applications 5.3 0.4
Costs
(kg of paddy ha) 367 4
Costs (USS ha) 631 5.8
Savings (USS hay 57.3

Costs for total rice
area (LSS vear) 23,084,300 2,138,600
National savings
(USS; year) 20,945,700

Comparaciondel ontial presentivo s sl maneo mteyrad o
de plhgrs crscos sobre obrctoome ccononineos Tamundi
[958 Jush

Vanedades Valoriby L
Presenting Inteprado

CHeN N

Rendimiento 2914 ALY

Costo del control 250 0

Diterencia RIS 281

Orvzica |

Rendimiento ERER 7589
Costor del controd 280 8]
Diferencii 7003 75KY

it Mediamade tes iéphicas, nose encontiron diferencris sgnitica
Guies entendimiento entre coptrol proventaon comtegrado entre
CIOA Ny Onvseas

Ahorro potenctal con manepoantegrado de plagas M Py en
compatacion con control preventive (CP Colombia
tirea total en TORS 370,600 hay

cpp MIP Ahorro
Nimero de
aplicaciones 53 04
Coston pot
ke de paddy ha 7 RE]
Costos (1SS hay 63l SX
Ahorros (USS b 57.3

Costos pur drea total
de arroz (USS anoy 23,084,300 2,138,600
Ahorro nacional
(USS ann) 20,945,700
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Anther Culture Develops Cold-Tolerant Plants

Plantas Tolerantes al Fi

¢ por Cultivo de Anteras

At CIAT anther culture techniques are used to
develop new rice germplasm that is tolerant to
cold and can have immediate use in Chile. The
next step is to combine resistance to rice blast
and iron toxicity with this mat=rial for use in
southern Brazil. This material is essential to
improve and increase rice production in many
parts of temperate Latin America where the
need for rice production grows.

., 5 Nopo L ars

tolerance.

At CIAT anther-cultured lines are evaluated for plant type and grain quality before bein,

cn el CIAT se utihzan téenicas de cultivo de
anteras para obtener germoplasma de arroz
tolerante al frio yue puede ser inmediatamente
utihizado en Chile. El paso siguiente es combi-
narle resistencia a le piricaluria y a latoxicidad
de hierro paricsu uso cnoel sur de Brestl, Este
material es esenctal para mejorar la produc-

cionen muchas partes de América Latina tem-
plada donde crece la demanda por arroz.

o e "
FE s,

g sent to Chile for evaluation for cold

Enel CIA T se evaliian linees derivadas de cultivos de anteras por tipo de planta y calided de grano antes de su evaluacion en Chile

por tolerandia ai friv.

20



Past attempts 1o breed varieties with these
characteristics using conventional methods
have largely been unsuccessful, Crosses made
at CIAT for temperate climates using cold-
tolerant and acceptable grain quality material
have resulted in germplasm sterility. It is also
difficult to select for adaptation to temperate
climates at CIAT's tropical location. National
program research in southern Brazil, Chile,
and Cuba experience a similar problem. Fur-
thermore. only one generation can be grown in
those locations per year. Anther culture avoids
these proklems.

The process

The anther culture technique of generating
plants involves the removal of polien-contain-
ing anthers from an F, hybrid and their
placement in a special medium which causes
callus tissue to form. These :alluses are then
transferred to another medium that stimulates
the growth of the rice plantlets. The pollen
microspores contain only one set of chromo-
somes, but during callus formation approxi-
mately 50% spontancously double their
chromosomes, producing doubled haploids.
Approximately 5%-10% of the calluses can
regenerate into green rice plants and only one-
half of these plantlets contain the complete
number of chromosomes. However, these per-

centages are adequate when large numbers of

anthers are cultured and thousands of calluses
are formed.

The principal advantage of anther culture is
that it chortens the time required to obtain
genetically uniform plants—a major breeding
limitation in temperate regions. After anther
removal from an F| hybrid, seeds of genetically
pure material are available in seven months.
To obtain this same result using conventional
breeding methods would require at least four
years in tropical areas with two plantings per
year and fromto 8 to 10 years under temperate
conditions.

Progress in Chile

Germplasm that is tolerant to cold generally
has poor grain quality. In 1985, CIAT’s Rice

Los ecsfuerzos anteriores para desarrollar
variedades con estas caracteristicas han tenido
poco éxito. Los cruces hechosen el CIAT para
ccologias templadas usandc materiales tole-
rantes al frio y con calidad de grano aceptab’e
han resultado en su esterilidad. También hay
dificultad en la seleccion por adaptacién debi-
doalaubicaciontropicaldel CIAT. Investiga-
cioiies nacionales enel sur de Brasil, en Chile, y
Cuba muestran problemas similares, que se
suman al heche de poder obtener sélo una
genecteion al afo. Elcultivo de anteras resuel-
ve esos problemas.

il proceso

Latéenica de cultivo de anteras comprende la
remocion de las anteras que contienen polen de
un hibride ) v su colocacion en un medio
especial que hace que se formen tejidos de
callos. Estos son luego transteridos a otro
medio gue estimadia el crecimiento de pléntu-
las. Las microesporas de polen contienen un
solo juzgo de cromosomas, pero duraite la
tormacionde callos aproximadamente un 599
de cllas deblan espontancamente su ntniero
produciendo haploides dobles. [De 5 a 104 de
tos callos se regeneran en plantas de arroz, y no
mas de la mitad de ellas contienen el niimero
completo de cromosomas. Sin embargo. estos
poreentajes son ac'zcuados cuando se cultivan
grandes cantidades de anteras v ose forman
miles de callos.

Laprincipal ventaja del cultivo de anteras es
que acorta ¢l tiempo para obtener piantas
penéticamente uniformes  principal limita-
cton en el fitomejoramiento para zonas tem-
pladas. Después de remover las anteras de un
hibrido F).se obticnen las semillas de material
genéticamente puro en sicte maeses. Con méto-
dos convencionales se necesitarian por jo me-
NON CUdiro anos en zonas tropicales {con dos
siembras ol ano) v 8 a 10 aios en zonas
templadas.

Progrese en Chile

Ll germoplasma tolerante al frio generalmente
ticne baja calidad de grano. En 1985 ¢l Pro-
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Cassava Demand Increasing

Aumenta la Demanda de Yuca

The demand for cassava as food for humans
and animal feed in developing countries is
expected to increase steadily. Projections for
tropical Latin America, Africa, and Asia point
to an upswing in consump:ion and industrial
use as population and income grow in these
arcas. Studics predict cassava will figure more
prominently in the economies of these areas
because evolving production, processing, and
marketing technologies allow the versatile crop
to adapt to changing demand patterns.

Fresh cassava

For centuries cassava has been a staple in the
lowland tropics of Latin America. Its produc-
tion rapidly expanded once introduced to
Africa where it is now the most important basic
food in the tropical regions. It is also an
important staple in Indonesia, Vietnam, and
southern India.

About one-half of the cassava grown is eaten
in {resh, =nrrocessed fornm. People living in
rural areas are the largest consumers, Trans-
porting the root to the market before deteri-
oration has traditionally limited its consump-
tion in urban areas. However, the urban
market will become more important in the
future because of a storage technique devel-
oped by CIAT which makes it possible to
preserve the highly perishable roots for up to
two weeks, allowing time for shinment to
urban markets. Since high quality, fresh cas-
savais a preferred food in most urban markets
of the tropi.al world, the demand for cassava is
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LLademandade yuca para alimentacion huma-
na y animal en los paises en desarrollo aumen-
tari constantemente. Se proyectan incremen-
tos en suconsumo v uso industrial en América
Fatina, Adrica v Asia tropical a medida que
crecen lu poblacion vel ingreso en estus dreas.
Segun estudios, lnvuen fignirard cada ver mas
cnesas cconomias aedida que las teenologias
de produccion, procesamiento v mercadeo
permitan a este versatl cultivo adaptarse a los
cambiantes patrones de demanda,

Yuca fresc;

Por siglos la yuca ha sido un alimento basico
en los tropicos bajos de América Latina. Des-
pués de su introduccion a Africa, la produc-
cion se extendio rapidamente y en la actuali-
dad es alli uno de los alimentos basicos mas
importantes. También lo es en Indonesia,
Vietnam, v el sur de la India.

Cerca de Ta mitad de la yvuca cultivada se
consume ¢n forma fresea no procesada, los
habitantes de las dreas rurales son los mayores
consumidores. Su consumo en zonas urbanas
ha estado tradicionalmente limitado por el
deterioro de la raiz mientras se lleva al mer-
cado. Sinembargo, el mercado urbano se hara
mas accesible en el futuro gracias @ una téenice
de almacenamiento desarvollada por el CIAT
que permie preservaresta raiz altamente pere-
cedera hasta por dos semanas, tiempao sufi-
ciente para que licgue a los mercados urbanos.
Sc espera que la demanda de vuca fresca
aumente drasticamente debido a este avance en
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South American Indians have cultivated cassava Soratlease 3500
vears.

Lov o saramerianos fan celtocado s uca durange 3500

drion

tion by subsidizing its price. However, in
recent years, with the debt crisis and the
dwindling of foreign exchange reserves, many
countres cannot afford to keep up with the
continuously rising price of imports. These
countries are looking for locally grown substi-
tutes. Cassava s suitable because its flour can
often be produced at prices that compete with
wheat imports. Technology exists to produce
cassava flour in standard Tour mills.

Cassava starch

Much of Asian-grown cassava is turned into
starch and used by the food industry. The
demand for cassava starch is on the rise in
countries such as Japan, Taiwan, and Indone-
sti. In Indonesia, stareh demand has been
growing at 90 per yvear and any surplus
cassava produced is exported inits dried form
to the countries of the Furopean Economic
Communny. Since 1984, however, there has
been o yearly cassava deficit due to a high
demand for starch, and Indonesia has had to
import starch from. Thailand.

The trends indicate that the demand for
cassava will grow and cassava technology is
ready to meet the demand.
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gobiernos i veces lo estimulan subsidiando el

precio al comsumidor. Fnoanos recientes, sin
cmbargo. faciisis de la deuda ha hechao que los
Paises o puedian gastar sus eseasas resertas de
divisas enimportaciones cada ves mas costosis
v obusquen sustitutos producidos localmente.
Facharma de vacaces aproprada porque puede
ser producidas en muchos casos, o precios
compettivos con ios del trigo importado. Ya
hiny una teenologia para producir harina de

vuca en mohinos corrientes,

Almidon de yuc:

Gran parte de Leovuca cultivada en Asia se
convierte en almidon para la industria alimen-
tartas Sudemanda estiaumentando en Japon,
Fanwan ¢ Indonesias Fooeste altimo pais Ta
demanda havenido aumentando ol 947 anual,
Velsuperivtse exportiaen forma de vacaseea
al Mereado Comun Furopeo Desde 1984,
debide i deneit de vaca v suatvn demanda, ol
piis o tenido gue smportar almidon de
Fatlandia

Fas tendencras indican que Lo demanda de
such aumentarias vl teenologia para satisfa-

cerla eniste,





http:compared.to



http:endempalizada.Un

2.0

ol UG, m™stY)

~
-
7
4

CO; release in CO,-free air (pmol CO, m271)

Liberacion de CO, en

|

0 500

1000

1500

Light intensity (umol m=3s+1)

Intensidad de fa lus fpmoi meisth

Cassava fower leaf surface; bean (C3)

Supetticie intertor de Ly hopa de vaea: frijol (C3)
Cassava upper leal surface;, maize (C4)
Superticie seperion de bchoja de sucar miaiz (C4)

Cuassava gas exchange as light itensity mereases.
Intercambio de gas en la vica con creciente intensudad de la he,

system. In fact, photosynthesis was continuing.
When the upper stomata were covered and the
experiment repeated, the respiratory CO, was
freely released from the lower surface of the
leaves,

The ability of cassava leaves to recycle large
amounts of its respiratory CO, in light has
significant consequences for the crop’s re-
sponse to a stressful environment. Cassava, as
is already known, has several responses to
stress that enable it to tolerate prolonged heat
and drought by more efficiently using water. It
closes its stomata in response to low air
humidity and decreases its leaf arca while
continuing to accumulate excess carbohydrates
in its roots. This gain in root yield is further

reciclando ¢l CO, a través del sistema fisiold-
gico de la planta. De hecho, la fotosintesis
continuaba. Cuando los estomas superiores
fueron cubiertos y se repitié ¢l experimento, el
CO;, respiratorio fue lincrado de ia superficie
inferior de las hojas.

La capacidad de las hojas de yuca para reci-
clar, bajo la luz, grandes cantidades de su CO,
respiratorio tiene consecuencias significativas
para la reaccion de la planta a un ambiente
desfavoravle. Como se sabe, la yuca posee
varias reacciones al estrés que le permiten tole-
rar calory seauias prolongadas usando cl agua
mis eficientemente. La planta cierra sus esto-
mas enrespuesta a laescasa humedad del aire y
disminuye su drea foliar micntras continta
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Seed-grown cassava has potential 10 make a great impact on
tropical food production.

La vica cultivada por semilla podria tener gran impacto en la
produccion de alimentos en el tripico.

Seed are less costly to transport than stakes
and they make management of the planting
process easier.

Developing appropriate technology

However, commercial production from seed
cannot begin immediately because both knowl-
edge and technology neced refining. There are
problems in the areas of genetics and manage-
ment. There is optimism that many of the
genetic problems can be eventually solved. The
management-related problems are, on the
whole, similar to those of other seed crops.
The biggest question relates to the potential
productivity of seed-derived plants. Stakes
produce plants with higher initial vigor because
of the larger carbohydrate reserves they con-
tain. Research at CIAT has shown that the
production of secd-derived plants can equal
that of stake-derived plants under favorable
conditions. A recent study shows that there is
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Otras ventajas del uso de semillas son su
costode transporte menor que el de las estacas
y mayor facilidad de siembra.

v 4 - et
Teenologia anrepinda

La produccion con semilla no puede iniciarse
todavia porque tanto la tecnologia como los
conocimientos nccesitan refinamiento. Hay
problemas genéticos v de manejo. Sin embar-
o, se cree que muchos de los problemas gené-
ticos pueden ser resueltos. En cuanto a los de
mancjo. en general no difieren de los de otros
cultivos por semilla,

LI mavor interrogante es la productividad
potencial de las plantas derivadas de semillas.
Las cstacas, por su mayor reserva de carbohi-
dratos, producen plantas mas vigorosas ini-
cialmente, Las investigaciones del CIAT han
demostrado que as plantas derivadas de semi-
llas, en condiciones favorables, pueden igualar
la produccidn de las derivadas de estacas. Un



Cassava seed, unlike stakes, can be stored without damage fora
year or more and are free of viruses.

Lasemilla de vuca, contraricmenie a lay estacas, puecte conser-
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potential for achicving even higher yields with
seed by using higher plant densitices.

Scientists, therefore, expeet that, in the
future, farmers can look forward to using a
combination of vegetative and sced propaga-
tion to obtain the best advantages of both
methods.

estudio reciente muestra rendimientos poten-
clales atn mas altos con la semilla al usar
mayores densidades de siembra.

Estos factores podrian animar a los agricul-
tores a usar tanto semillas come estacas para
sucar provecho de ambos métodos,
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Biological Control Halts Cassava Hornworm
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Control Biolégico al Gu

ano Cachon de la Yuca

The cassava hornworm is a major cassava pest
in southern Brazil causing losses as high as 50%
of the crop. The chief means of control has
been insecticides, but this is costly, especially
for the country’s small farmers. Scientists now
believe that the pest can be controlled by
efficiently using natural enemies of the horn-
wormin an integrated pest control program. A
new method of biological control, using a virus
foun~ in the hornworm'’s larvae, may totally
replace chemical methods. The practice is
producing excellent results in hornworm-in-
fested areas of Brazil. The virus, when applied
to the crop, kills 90%-100% of the hornworms.

The hornworm virus, Baculovirus erinnyis,
naturally infests cassava hornworm larvae in
Brazil, especially in the Santa Catarina area.
Treatment against the hornworm initially en-
tailed collecting its infected hornworm larvae,
liquefying them in a blender, then combining
the homogeneous mixture with water, and
spraying it on the cassava crop. Recently,
researchers have found that infected larvae can
also be frozen and stored for 2 period of time.
Furthemore, they can be put through a proc-
ess of liquefication, separation, filtration,
centrifugation, and vacuum-drying, and turned
into powder.

The preliminary work on this means of
control was done by a Brazilian entomologist,
Aurea Tereza Schmitt, from EMPASC (Em-
presa de Pesquisa Agropecudria de Santa
Catarina), who was trained in handling bacul-
ovirus at the Centro Internacional de Agricul-
tura Tropical (CIAT) in Colombia. Returning
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El gusano cachon de In yuca es una plaga
importante en el sur de Brasil, donde causa
pérdidas hasta del 5077 de la produceion. Sus
principeles medios de control han sido Tos
myecticidas, Gue won costasos, espectilmente
para los pegueitos agricaltores La plaga, sin
embargo, puede sercombatida con oy enemi-
vos naturades del gusano integrandolos @ un
program de conrrol 'l nuevo método usa un
Virus gue secncucttreen las larvas del gusano
vopuede remplazar totalmente Tos métodos
quinicos. Con ¢lse estian produciendo resulta-
dos excelentes en regrones infestadas de Brasil.
Unavesz apheado al codiva, el viras mata 90 a

1005 de Tos gusianos,

L ovirus /fmu.’u\'iru.)‘\. eriryiy infesta natu-
ralmente s Farsas del pusano cachon en Bra-
sl especialimente on Santa Catarina. Inieial-
mente seorecolectabuan larvas infectadas del
gusano, se licuaban v mezelaban con agua en
forma homogeenea para ser asperjadas luego en
eleultivo de vaca, Recientemente, se haencon-
trado que fas Tovas infectadas también pueden
ser congeladas v almacenadas por un tiempo,
Ademas pueden ser heuadas, separadas, filira-
dus, centrifugadas, voseeadas al vacio para
convertrlisy en polvo.

FUtrabago prehimvinar o hizo und entomo-
loga brastlena. Auica Teresa Schot, de
FMPASC i mpresa de Pesquisa Avrapecnd-
riacde Sunta Catann, aie pose capaciro en el
maneyo debvirus coel LA A suregreso, ella
refind el proceso. el cuad se usa ahora amplia-
mente en dreas afectadas por el gusano. Ella
tambidn desarrolld una forma de congelar el
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Results of hornworm attack: more than two million ha of Brazilian

cassava are al risk.

Con el atagion dor vivano cochon, may dodos mallenes de hadv vaca en

Srovd eveer armena zadas

The powdered form of the virus resulted only
in a 20% mortality which possibly was due to
the low concentration used.

Frozen virus is now available on a semi-
commercial basis in Brazil. The method of use
has been described in pampbhlets, newspapers,
and audiotutorial units, and has been broad-
cast on TV and radio programs in some areas
of Brazil. Farmers are shown how to collect,
prepare, store, and apply the infected horn-
worm larvae. Today the hornworm virus is
being used effectively in many areas of Brazil
as a safe and cost-efficient means of pest
control,
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Ya se pueden obtener semicomercialmente
virus congelados en diversas partes de Brasil,
donde su uso ha sido descerito en folletos, dia-
ros, unidades audiotutoriales v programas de
radio v television. Los agricultores estdn reci-
biendo instruceidn sobre la forma de recoger,
preparar, almacenar v aplicar las larvas infec-
tedas. Flvirus del gusano cachén es ahora un
método seguro y econdmico para controlar la

plaga.
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Impact of Bean Research Spreads

Crece el Impacto de la luvestigacion en Frijol

Beans ( Phaseolus vulgaris) are a principal food
crop for small farmers in many countries of
tropical America and Africa. Growing beans is
amajor means of support for an estimated five
million people on these continents. For many
more beans are an important part of their
cropping systems and diet. Because of their low
price, beans play an especially critical role in
the nutrition of the poor. In parts of eastern
and central Africa, per capita yearly consump-
tion reaches as high as 50 kg - the highestin the
world --and, in some cases, beans provide as
much as one-third of total protein intake.

Problems of bear production

bean production in the tropics is mainly con-
centrated in Latin America (the center of the
crop’s origin) where more than four million
tons arc grown annually. Nearly two million
tons are produced each year in Africa.

Because small farmers in these two areas of
the world grow beans with low levels of inputs,
subjected to considerable disease and drought
stress, and on poor hillside sotls, yields average
only around 500 kg “ha. However, the potential
yields of currently used commercial varieties
in Latin America or Africa range from 2 to ?
t/ha.

Diseases are prevalent wherever beans are
grown and constitute one of the principal
reasons of why actual yields are so low. In
addition to discases, insects play an important
role in yield reduction,
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Eltmjol (Phasceolus vidgarisy es un cultivo ali-
menticio basico paralos pequeiios agricultores
cnmuchos paises de América vy Africa tropical,
dondees unatorma nnpaortante de subsistencia
para anos cinco millones de personas; para
muchos mas es una parte importante de su
sistema de culuv e vode s dicwa, Pos su bajo
preciog el trjol juega un papel critico en la
nutricton de los pobres. I'n partes de Africa
oriental v eential el consumo per cipita alcanza
fos 50 kg ano el mds alto del mundo, v en
algunos casos Tos frijoles proporcionan hasta
una tereery parte del total de proteina,

Problemas de produccion del frijol =

La produccion de frjol en los tropices esta
concentrada principalmente en América Lati-
na. de donde es onginario v donde se cultivan
mis de cuatro millones de toneladas al afo.
Africa produce cerca de dos millones,

Puesto que fos peguenos agricultores en
estas dos areas ded mundo cultivan frijoles en
suclos pobres. con bajos niveles de insumos v
fucrte presion de enfermedades v sequias, el
promedio de rendimientos es soto de unos 500
kg hao Sin embargo, fos rendimientos poten-
crales de Las vanedades comerciales en uso en
Amarcn Tanna o Atrica alcanzan de 2 a3
t ha.

L
que hay irgol son anacde las principales causas

sntermedadess presemes dondequiera

de rendimientos reales tan bajos. Fuera de ¢llas
los insectos contribuven también a reducirlos.



Farmers m Nario, Colombua, tspect a new bean vareny at ficld day.

Surveving farmer bean cultivation in Chota, Peru.

trtciitonecen N Colembigs e toman neova vencdad sl caior D ncuesta sebre i de st entre avnicultores de Chota,

dne e campo

Rean Program strategies

The Bean Program genetically improves bean
germplasm so it can tolerate or resist discase
(see "Bean Landraces Gain Virus Resistance,™
p.44),insect, and drought stresses. Emphasis is
placed on plant improvement rather than on
the use of purchased inputs such as fertilizers,
pesticides, and disease-control chemicale, This
rescarch is complemented by the development
of agrononiic practices that increase the yield
of improved cultivars.

Training is animportant part of the technol-
ogy development process. Training strengthens
the capacity of national institutions to carry
out their own rescarch programs. CIAT helps
provide training materials, documentation,
and access to literatare {see “The Role of
Communications,” p. 5).

Pern

Estrategias del Programa de Frijol

FI Propramade Frijol mejora genéticamente el
germoplasma para gue pueda tolerar o resistir
cnfermedades (ver “Razas Nativas de Frijol
con Resistencia o Virus™ pag, ), insectos y
seduas, con poco uso demnsunios comprados
como fertlizantes, plaguicidas v drogas, v
mediante practicas agrondmicas que aumen-
tennelrendinnento de bos cultivares mejorados.

Pacapacitacion parte importante del pro-
ceso de desarrollo de teenologia refuerza o
capactdad mvestipativa de las instituciones
nactonales paricla readizacion de sus propios
programas. bare estuerzo s complementado
por el CIAT con materales de capacitacion,
documentacion, y hteraiura (ver “Fl Papel de
Lo Comunicacion™, pdg. 5).
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Bean Landraces Gain Virus Resistance

Razas Nativas de Frijol con Resistencia a Virus

CIAT is using backcrossing to incorporate into
landraces resistance to the bean common mo-
saic virus (BCMV). The virus is the principal
constraint to growing many bean landraces in
Latin America and Africa because there is no
way to chemically control the discase.

Backcrossing involves repeatediy crossing a
hybrid plant back to one of its parents. The
procedure works on the principle that one or
more genes can be readily transferred to a
susceptible parent by repeatedly selecting and
crossing the hybrid with a resistance source to
the fandrace. The procedure can incorporate a
desirable genetic characteristic into a variety or
landrace without changing its genetic makeup
except for that character.

Bean Program scientists are also successfully
using the process to produce plants that are
more resistant to anthracnose and halo blight
or which have other desirable traits such as the
ability to form nodules carly in the growth
cycle,

The technique is being used to develop
resistance to *black root”  asystemic discase of
beans caused by necretic strains of BCMV
The black-root-causing strains predominantly
attack plants that are mosaic-resistant. Since
the seed-borne virus is a threat to bean crops in
Africa. scientists are using the technigue to
produce resistant lines for that important
bean-growing region. Well over 100 landraces
arc now being improved.,

The fact that most mosaic-resistant germ-
plasm is susceptible to black root is of special
44

EICIAT utiliza el retrocruzamiento para dar a
las razas nativas resistencia al virus ded mosaico
comun del frijol (VMCTE). Este es ¢l principal
problema para muchas razas nativas de fnjol
cnoAmcérica Lating v Atrica porque ne hay
modo de controlar Ta codermedad guimica-
mente,

Flretrocrazamiento involucia eruzamientos
repetidos de un hibrido con uno de sus padres.
Aphicac el principro de que uno o mas genes se
pucden transterir a un padre surceptible me-
diante seleectn repenida vocruzamicnto del
hibrido que posce L fuente de resistencia con fa
raza nativa. Bl procedimiento pucde incorpo-
rar una caracteristica genetica deseable a una
vartedad ¢ raza natva sin cambiar el resto de
su confarmacion senctica,

Fos cientiticos del Programa de Frijol tam-
bicn estian usando con ¢xito ¢l proceso para
producir plantas s resistentes a la antracno-
sis voal anublo de halo o con otros rasgos
descables tales como fa capacidad de formar
nadulos a comienzos del crecintiento.

Seestausando la téenica para ohtener resis-
teneia a lacraiz negran” una enlermedad sisté-
nmica catsadia por cepas necrdéticas del VMCE,
Pales cepas atacan principalmente plantas re-
sistentes al mosaico, Puesto que el virus trans-
mitido porsemillaes unaamenaza para el irijol
en Africy, los cientificos estin usando la tée-
mca para productr lincas resistentes para esa
importante region frijolera. Actualmente se
estin mejorando mis de 100 razas nativas,

1 hecho de gque fa mayoria del germoplasnia
resistente al mosaico s susceptible a la raiz



Black root disease induced by necrone
strains of the bean common mosaic virus,

Raiz weera mvbecnda por CN NCCHOTIC

ded Virus del mosarco omun

concern to scientists because of the widespread
incidence of these necrotic BCMV strains in
eastern and southern Africa. This has lead to
the establishment of an international nurscry
at CIAT which includes newly developed re-
sistant sources having different combinations
of resistance genes. This nursery. with its
valuable collection of potencial parents for
national breeding programs, is cnabling re-
searchers to learn more about BCMV strain
distribution in the world and the relationship
between ficld and greenhouse evaluations.

Susceptible (lefty und resistant varwetics to
the bean common mosaic virus.

Vo bancdades viscepubicos fizq gy e istentes
al vorwe del mosaico comun del rijol,

negra preocupa a los cientificos por la amplia
incidencia de las cepas neeroticas de VMCF en
choriente y sur de Africa. De ahi ¢l estableci-
mienco de un vivero internacional en ¢l CIAT
que incluye nuevas fuentes de resistencia, ¢on

diferentes combinaciones de genes resistentes.
Esta valiosa coleceion de progenitores poten-
clales para programas nacionales de mejora-
micnto permite a los investigadores aprender
mis acerca de la distribucion de cepas de
VMCE en el mundo v L relacion entre evalua-
ctones de campo v de invernadero.
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Interspecific cross between P. vulgaris and P. coccineus with
resistance (0 Ascochyta incorporated.
Crucc interespecifico entre Povulgaris y P coccineus con incor-

poracion de resistencia a Ascochyta,

International Bean Yield and Adaptation
Nursery

The P. coccineus collection consists of 1570
accessions, 61 of which are wild forms. Most of
the accessions for which the origin is known
come from Mexico and Guatemala. CIAT is
multiplying and evaluating the coliection for
agronomic and morphological characters. This
information wi!l be cataloged.

The best lines are being selected and included
in an international P. coccineus yield trial
established to promote the production of the
species. The trial evaluates yield under various
environmental conditions and compares proni-
ising accessiors with the best local bean va-
rieties. These trials are demonstrating the value
of using the species directly, not merely as a
source of interesting characteristics, but also
for the improvement of the common bean.
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Vivero Internacional de Rendimiento y
Adaptacion

La coleccion de P. coceineus consiste de 1570
accesiones, de las cuales 61 son silvestres. La
mayoria de las accesiones cuyo origen se
conoce provienen de México y Guatemala,

CIAT esta multiplicando y evaluando carac-
teres agronémicos y morfologicos de la colec-
cion y esta catalogando la informacion,

Las mejores lincas de P. coccineus se estan
seleccionando ¢ incluyendo en un ensayo in-
ternacional de rendimiento para promover la
produccion de la especie. Los ensayos evalan
elrendimiento en varias condiciones ambienta-
les, y comparan las accesiones promisorias con
fas mejores variedades locales. Los CRSayos
demuestran que la especie no $6lo es fuente de
caracteristicas para mejorar cl frijol coman
sino que puede utilizarse directamente,



Artesanal Seed Sector Developing

Prospera el Sector Artesanal de Semuillas

CIAT’s Bean Program and national programs,
through a collaborative network, have devel-
oped many superior varieties of beans—a
hundred or more of which have been released
by the national programs. Even so, getting the
seed of these improved varieties of plants into
the hands of small farmers has proven to be a
weak link in the technology chain.

The problem lies in the inability or unwill-
ingness of seed companies, especially in the
private sector, to produce and broadly distrib-
ute the seed of new varieties because different
regions require different varieties. For exam-
ple, in Colombia, a country with a relatively
advanced seed sector for Latin America, seed
producers provide only an estimated 15%-20%
of all maize seed used by farmeis. For beans
the estimate is less than 39! Small farmers,
therefore, tend to save their own seed.

The need for enirepreneurs

In most cases farmers save enough seed from
each planting for the next crop. This practice,
which on the one hand can be an obstacle to
using new varieties, has the potential for
actually getting improved varicties into more
farmers’fields. The reason is that small farmers
are gencerally very efficient in ensuring seed for
the next crop. In Bolivia, for example, small
farmers have been more successful than large
bean seed producers in distributing and selling
seed. This has led to CIAT, through the Bean
Program and the Seed Unit, encouraging
small-scale farmers and farmers groups to

1.os programas nacionales en colaboracion
con el Programa de Frijol del CIAT han desa-
rrollado v hiberado mas de cien variedades
supertores de frijol. Sin embargo, el eslabon
debil de o cadena teenologica ha sido poner
sus semillas ataleance de fos pequeios agricul-
tores.

Ul problemaes Ja talta de capacidad o moti-
vacton de tas emipreses senutlistas convencio-
naies para producti v distribuir amplhiamente
seallas de fas nuevas variedades. Ea general,
el sector privado no parece interesado en asu-
mir esta responsabilidad por la diversidad de
variedades que requieren las diferentes regio-
nes. Porello los pequenos agricultores tienden
aconservar sus propias semillas, Por ejempla,
en Colombia, donde el sector semillista estad
relativamente avanzado, los productores de
semillas sole abastecen 15 a 200 de la semilla
de madz que usan los agricultores. Parael frijol
el estimativo es inferior al 367,

Necesidad de empresarios
['n i mayoria de los casos los agricultores
obticnen las semillas para la siguiente siembra
desu propia cosechi. Bsta practica, gue por un
lado podria obstiaculizar ¢l uso de nuevas
variedades, pucde en realidad ayudar a su difu-
ston. Listo se debe a que ¢l pequedio agricultor
pucde ser muy cliciente conservando semillas.
En Bolivia, porejemplo, los pequeiios agricul-
toyes han tenido mas ¢xito que los grandes en
esta labor, Porestarazon, el CIAT, através de
su Programa de Frijol y Unidad de Semillas,
49
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Thousands of bibliographic citations on beans are available through CIAT s Bean Information Center.

Vlov de Conay Dibliovraticas onpd s dopent s oy Gt G It wab o) D LU

CIAT materials (no. of copies) and information services
provided to members of the bean research network, 1986,

Technical publications
Abstracts on Field Beans

Bibliography on Bean Research in
Alrica

Audiotutorials

Study guides

Bean newsletter

Bean Program Annual Report

Bibliographic searches (bibliographic
refs., with abstracts)

Documents delivered (no. of
photocopied pages)

2005
1194

350
345
1488
5100
3000

13133

11526

54

Matenades (no. de copiasy s servicios de mformacion del
CLAT u las redes de mvestigacion sobre rijol, 1986,

Publicaciones teemcis 2008

Resamenes Analinicos sobre Frjol H94

Ribliogratia sobre Tnvestipacion en Frijol

o Atnea 50
Audiotutorndes 345
Citnas de estudio 1488
Boletin de figol S10
Iforme Anoal det Programa de Frijol 3000

Busquedas bhopridficas (ref. bibliogrificas
conoresemen) 13133

Documentos ensrados (no. de paginas
fotovopidas) 11526
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Improved Pastures Raise Cattle Productivity

Pastos Mciorados Aumentan

. ! i

d 1

[ s

Vroductividad

y————

Cattle grazing a grass/legume combination of
Andropogon gayanus and Stylosanthes capi-
tata increase their reproduction and therefore
raise farm incomes. These are the findings of a
six-year, onfarm study of the use of new
pasture technology in the Colombian Llanos.
These plains, in northeastern Colombia, cover
some 17 million ha and are notorious for the
poor quality of their native grasses.

The low nutrition of the native savanna
causes lower birth rates, more embryo mortal-
ities, prolonged anestrus, abortions, and pre-

F. Orozco

Flpanado que pace en L pastura de gramineay
lermimosas formada por tndropogon gava-
nus N Sevlosanthes copitata incrementa su
reproducaian vopor consiguiente, fos ingresos
de lintineas Astlo mdican seis anes de evalua-
cron de tal weenologia en fmeas de los Tlanos
colombumos, Fstas Hanuras al nororiente del
pads cabren unos 7 nllones de hectdreas vson
notorias poi L pobre calidad de sus pasturas

nativis,

La baja nuricton que brinda la sabana
nativa baja fa natalidad, aumenta Te mortali-

The Carimagua Research Center in the Colom-
bian Llanos where tropical pastures are evaluated.

EECenine Daperiononiad Coares uvine e oo

colvmbianen . donidde o e o ik
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Average reproductive performance of cows under various feeding systems a Las Leonas farm, Colombian Llanos.

Pasture type Weight at Ist  Age at Ist Time between Age at 2nd Time between Age at 3rd
calving calving Ist and 2nd calving 2nd and 3rd calving
(kg) {mo.) calving (mo.) (mo.) calving (mo.) {(mo.)
Improved pastures 1000
of the time 340 39 19 58 15 73
Improved pastures 500 of
the time and native
savauna 50C¢ of the time 338 39 19 58 - -
Improved pasturcs until
they reach 300 kg and
mate and native savanna
thereon 322 44 21 65 - -
Native savanna 1005 of
the time 300 54 - - - -

Pramedios de desempenio seproductivo en varios sistemas de pastoreo en la finea Las Leonas, Limas colombianos.

Fdad al lrur

Fipo de pastoren Prove al Tes

Iieripo entre

bdad al M Liempo entre Fddad ol 3er

parte pito
thih fmes)
Pasturas mejoradas
1000 del tempo RELL 39
Pasturas mcjoradas 300, det
tempo v osabana nativa
S0 det nempo RR1 39
Pasturas meoradas hasta
los 300 kg v apareo v
sabana nativa o partin
de entonces 322 44
Sabana nativa 1007 Jdel
tempo 300 54

tery 2do parto 2do v Jer parto
partos (mes) {me-) pattos tmes) (mes)
19 hb 15 73
19 58 - -
2] 65 - -

small percentage (less than 109%) of the total
farm area needed to be sown in the better grass
and legume in order to realize these profits.

One farm during the first three years after
the pastures were sown had a deficit. This was
due, in part, to the cattleman’s decision to
increase his stocking rate. By the fuurth year,
however, his income tripled.

This test of the pasture technology under
commercial conditions verifies the value of A.
gayanus and S. capitata. It shows it to be a
winning combination to improve <attle pro-
ductivity in the Llanos and should encourage
use of the technology in similar areas of Latin
America.

Una de las fincas mostrd un déficit durante
los primeros tres anos despuds de sembrar las
pasturas, debido en parte a la decision del
ganadero de mmaentar la corga Al cuarto afo,
st embargos sus imgresos se triplicaron.

Fota procha de I teenoiogia «de pastos en
vendiciones comerciales demuoestra el valor de
Lecombinacion L gavanus 5 S capitata para
mejorar 'a pioductividad del sanado en los
Elanos v deberd estimuliar su empico en condi-
clones similares en Amdérica [ atina,
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New Legumes for the Llanos

Nuevas Leguminosas para los Llanos

A second generation of pasture legumes devel-
oped for the Latin American savannas is
showing promise. Centrosema acutifolium
CIAT 5277, a legume native to the Vichada
region in the savannas of Colombia, is produc-
ing yearly weight gains per steer 30% higher
than grass alone when used in association with
the grass Andropogon gayanus. The previous
front runner was A. gayanus with Stylosanthes
capitata, the first legume selected for the
tropical Latin American savanna ecosystems.
This combination produced 209 higher weight
gains over grass alone in trials in the Colom-
bian Llanos.

Unascgunda generacion de leguminosas forra-

Jeras desarroladas para las sabanas de Amé-

rica Latina estd mostrando resultados. Centro-
sema acutffolium CIAT 5277, nativa del Vi-
chada en Colombia, estd produciendo en aso-
clacion con cAndropogon gayanus panancias
de peso anuales por novitla 300 mayores gue
Ao gavanus solo. Anteriormente, la mejor
combinacion era A, gavanus con Stylosanthes
capitata, ta primera leguminosa selecctonada
pavi las sabanas de América Latina tropical.
Estaasoctacion producia ganancias de peso
200 mayores que ¢l pasto solo en los Llanos
colombianos.

F. Orczco

Pastures of A. gayanus and C. acutifolium are replacing native
grasses in the tropical savannas.

Pasturas de AL payanus v Coacutifolium estdn remplazando
pastoy nativas en day sabanas tropicates.



. R

F. Orozco

)

A.gayanus and C. acutifolium maintain cattle weight during the dry season in the Colombian Llanos.

AL pavanus v Cooacutitolium mantienen of presadel ganado durante ta dpoca seea en fos Llanos de Colombia,

Legume use grows

Legumes have been known for some time to
play a big role in improving cattle nutrition,
especially in the savannas. They provide pro-
tein for the animals while also fixing atmos-
pheric nitrogen for the associated grass. The
latter is most desirable—if not essential—in
frontier regions which are isolated from mar-
kets and where inputs such as fertilizers and
lime are difficult to come by and are prohib-
itively expensive.

The first collaborating activity of the Trop-
ical Pastures Program and the national agricul-

Aumenta el uso de las leguminosas

Pesde hace algan ticmpo se sabe que las legu-
minosas jucgan uie papel importante en el
mejoramicnto de la nutricion del ganado,
especratbimente en Lus sabanas, al proporcio-
narle proteima mientras Njan nitrogeno atmos-
f¢rico para el pasto asociado. Fato es muy
descabic  quizds esencial  on las zonas de
frontera misladas de los mercados donde insu-
mos como fertilizantes v cal son escasos y muy

COSLOS0S,
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Aapulebuy emerves fromans sputle mass as an aduldr.

Field trials

Ficld sereening tor antibiosts and tolerance to
spittlebugs begins by intesting Brachiaria with
cggs o nvmphs from the laboratory colony.
This s done carly in the growing scason
without having to wait for first generation
adults to emerge o the field, Artiticial infesta-
ton allews scientists to rapidiy, under con-
trolled conditions. raise the spittlebug popula-
tions toalevel that witl cause severe damage to
the most susceptible Brachiaria grasses. By
providing auniformenvironment tor the spittle-
bugs® development  independent of the
growth habit of the plant  direct antibiotic
properties of the plant can be evalvated. Some
ot the resistance mechanisms being evaluated
arc: physical interference with feeding (stem
hardness, pilosity, morphology), host nutri-
tion, and sccondary plant chemistry.
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Financial Information

Informacion Financiera




Centro Internacional de Agricultura Tropical (CIAT)
Expenditures in 1986

(Expressed in thousands of US dollirs)

Actual Expenditures

Unrestricted Restnicted Special
Core Core Projects Total
Research Programs:
Beans 1.367 1,235 1186 RWE
Cassava 212 1,787 272 2,272
Rice 34 679 183 1176
Tropical Pastures 2,253 915 55 1223
Sub-Total o 4,147 4,616 1696 10,459
Research Support:
Visiting Scientists and Fostdoctorals 187 . 285 472
Genetie Resources 147 176 6l REL)
Biotechnology Rescirch 13 [RE} 15 282
Research Services 141 167 08
Station Operattons 499 455 954
Carimagua Station 265 RIF 579
Data Services 181 269 450
Agrozcological Studies 67 83 150
Seed Unit 521 521
Sub-Total 1,600 2,404 96 4,100
Total Res ¢h 5.747 7.020 1,792 14,559
International Cooperation:
Training and Conferences 202 1,237 93 1,532
Communication and Information Suppert 758 6!l 99 1,468
Total International Cooperation 96() 1,848 192 3,000
Administration:
Board of Trustees 129 65 194
Director General 344 113 497
Directors Ryl 125 496
Administrative Support 1,041 361 1,402
Total Administration 1,925 664 2,589
General Operating Expenses:
Physical Plant 1,104 366 1,470
Maotor Pool 639 36 955
General Expenses 539 163 702
Total General Expenses 2,262 845 3127
Tatal Operations 10,914 10,377 1,984 23,275
(Continued)
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(Continued)

Capital:
Construction
Eqguipment

Total Capital

Total

57 29 19 125
630 44 205 885
693 73 244 1,010

11,607 10,450 2,228 24,285




Centro Internacional de Agricultura Tropical (CIAT)

Sources of Funds

(Expressed in thousands of US dollars)

Poienies de o

N on

chapiedon o e e e

Core Operations
Operacicnes Basicas

Government of Australia
Government of Canada
Government of China
European Economic Community
The Ford Foundation
Government of France
Government of the Federal Republic of Germany
Inter-American Development Bank
International Development Rescarch Centre
Government of ltaly
Government of Jupan
Government of the Netherlands
Government of Norway
The Rocketeller Foundation
Government of Spain
Government of Sweden
Government of Switzerland
Government of the United Kingdom
United Nations Development Programme
Government of the United States of America
The World Bank

Subtotal
Income applied in the year
Ingresos aplicados en ¢l aio
Deficit from previous year
Déficit del afo anterior

Total Core Operations

Total Operaciones Basicas

Capital
Goverment of Qtaly
The World Bank
Others

Total Capital

Actual
Real
1986

440
1,218
30
1,857
148
104
626
4,275
114
417
1,758
329
442
141
30
207
1,996
675
342
5,600
56
20,805

563
(33)
21,335
28

694
47

769

(Continued)
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Extra Core and Cooperative Projects
Proyectos Especiales y Colaborativos

Government of Belgium
Canadian International Development Agency

Food and Agriculture Organization of the United Nations

The Ford Foundation
German Ageney for Technical Cooperation Lid.
Inter-American Development Bank
International Board for Plant Genetic Resources
International Development Research Centre
International Fertilizer Development Center
International Muize and Wheat Improvement Center
International Rice Rescarch Institute
Government of Italy
Government of Japan
Mississippi State University (INTSORMIL)
Government of the Netherlands
The Rockefeller Feundation
Government of Switzerland
United Nations Development Programme
United States Agency for Internatienal Development
University of Illinois (INTSOY)
The World Bank
Other Donors
Total Extra Core and Cooperative Projects
Total Proyectos Especiales y Colaborativos
Total Grants and Income
Total Donaciones e Ingresos

107
103
14
108
23
44
116
289
124
101
249
104
425
44
44
98
491
160
59
47
178
53

2,981

25,085




Collaborative Projects with Rescarch
Institutions around the World

Non-national program institutions which collaborated with CIAT in the execution of selected

research projects in 1986.

Instituciones diferentes a programas nacionales que colaboraron con el CIAT en la ejecucion de
ciertos proyectos de investigacion en 1986,

Collahorating Institution
Institucion coluborado, ..

Project
Proyecto

Funding Ageney®*
Agencia patrocinadora*

Bovee Thompson Insatute tor Plant
Research (BT, USA.

Colorado State University, Department of
Botany and Plant Pathology,
TCCP, USA.

Colurado State University,
Department of Botany and Plant
Pathology, USA.

Colorado State University, Department
of Botany and Plant Pathology.
USA.

Cornell University, Department of Plant
Breeding and Biometry. USA.

Identitication ol cassata
hornworm viris

ldentificacion de virus del gusano
cachaon

General tissue-culture
training and rescarch
within the USAID-
lunded Tissue Culture of Crops
Projects (TCCP)

Capacitacion ¢ investigacion
[
general sobre cultivo de tejidos
en los Proyectos de Cultivo de
Tejidos Vegetales patrocinados
I
por la USAID

Rust of beans:
pathogenic variation, discase
resistance mechanisms

Roya de frijol:
variacion patogénica, mecanismos
de resistencia a entermedades

White mold of beans:
discase avoidance and resistance
mechanisms

Moho blanco del frijol:
mecanismos de proteccion v
resistencia a la enfermedad

International flowering and
adaptation bean nursery

Vivero internacional de floracion
v adaptacion de frijol

United States Agency {or International
Development (USAID) and Colorado
State University

National Science Foundation

¢ Where third-party funding is involved

* Participacion financiera de una tercers anstitucion,

(Continued)
(Continda)
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(Continved)
(Continuacion)

Collaborating Institution
Institucion colaboradora

Project
Proyecto

Funding Agency*
Agencia patrocinadora*

Cornell University, Gereva Rescarch
Station, Department of Plant
Pathology. USA.

Cornell University, Department of
Rural Sociology. USA.

Eidgenossische Technische Hochschle
(ETH). Switzerland.

Faculté des Sciences Agronomiques
de Gembloux, Départment de
Phytotechnologic Tropicale. Belgium.

Food and Agriculture Organization
of the United Nations (FAQ) and
International Agricultural Exchange
Association (IAEA), Austria.

FAO and TAEA. Austria.

International Fertilizer Development
Center (IFDC). USA.

International Institute for Tropical
Agriculture (IITA). Nigeria,

Institut fiir Viruskrankheiten der
Pllanzen (IVPB). West Germany.

Soil-borne pathogens of beans

Patogenos del frijol transportados
por el suelo

Bean/Cowpea Rescarch Support
Project (CRSP) in Guatemala

Proyecto de Apoyvo en Investigacion
en Frigol Caupi en Guatemala

Effect of P-K supply on nitrogen
fixation by tropical
forage legumes

Efecto de oferta de P-K en la
fijacion de nitrogeno por
leguminosas forrajeras tropicales

Legume germplasm rescarch

Investigacion en germoplasma de
leguminosas

Breeding to increase nitrogen
fixation in Phascoluy vulgaris

Mejoramiento para aumentar la
fijacion de nitrogeno en
Phaseolus vulgaris

fmproving pasture management
by use of ISN

Meioramiento del mancjo de
paswaras con el uso de 15N

QOil-based inocutum on fertilizer
granules and seed Rhizobium
fertilizer granules

Indculo en aces- sobre grinulos
de fertilizante + prinulos de
fertilizante semiii rizobio

Exploration and cevaluation of
cassavia mite predators

Exploracion y evaluacion de los
depredadores de dearos de la
yucit

Distribution and importance
ol viruses naturally intesting
Phaseolus vulgaris and ity
relatives in Africa

Distribucion ¢ importancia de los
virus que infestan naturalmente
al Phaseolus vulgaris y
sus parientes en Africa

Ageney for International Development
(AID)

Swiss Development Cooperation
(SDC)

Administration Générale de la
Coopération au Développement
(AGCD)

IAEA and FAO

United Nations Development

Programme (UNDP)

HTA

Bundesministerium fiir Wirtschaftliche
Zusammenarbeit (BMZ)

* Where third-party funding is involved.

* Particiracion financiera de una tereeri institucion,
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(Continued)
(Continuacién)

Collaborating Institution
Institucién colaboradora

Project
Proyecto

Funding Agency*
Agencia patrocinadora®

Istituto Nazionalle della Nutrizione
(INN). laly.

Louisiana State University, USA,

Michigan State University, Department
of Botany and Plant Pathology.
USA.

National Vegetable Research Station
(NVRS). United Kingdom.

NVRS. United Kingdom.

Purdue University, Department of
Entomology. USA.,

Rothamsted Experimental Station, Soil
Microbiology Department. United
Kingdom.

Research on antinutritional
factors in common beans

Investigacion de los factores
antinuatricionales en el frijol
comin

Use of proven and novel
technologies for genetic
improvement of warm-season
forage legumes for low-cost,
high-quality pasture systems

Uso de teenologias comprobadas
0 nuevas para ¢l mejoramiento
genético de forrajes de clima
cilido para sistemas de pasturas
de alta calidad vy bajo costo

Studiey on the angular leal spot
pathogen of beans

Estudios sobre ¢l patogeno
de la mancha angular de la
hoja del frijol

Pathogenic variation of
Pseudomonas syringae pv.
phaseoli. ola, the halo
blight pathogen of Phascolus
beans

Variacion patogénica de
Pseudomonas syringae pv.
phaseolicola, patc .eno del
aiublo del nalo ! frijol
Phasceolus

Third country quarantine of
Aflrican beans

Cuarentena en un tereer pais de
frijoles africanos

New tecnniques for screening
lor bruchid resistance

Nuevas téenicas para la
preseleceion por resistencia a
britquidos

Interaction between mineral
rocks as fcrtilizers,
mycorrhizae, and Rhizobiun,
and their effect on growth
and quality of tropical pastures
in soils of tropical America

Interaceion entre rocas minerales
como fertilizantes, micorrizas
y rizobio, y su efecto en el

ltalian government

Uinited States Department of
Agriculture (USDA) and International
Organization for Chemical Sciences
in Development (10CD)

UNDP

Official Development Assistance
(ODA)

Canadian International Development
Agency (CIDA), SDC, and USAID

European Economic Community
(ELC)

* Wherc third-party funding is involved.

* Participacion finuncicra de una tercera institucion,

(Continued)
(Continda)
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(Continued)

(Continuacion)

Collaborating Institution
Institucion colaboradora

Project Funding Agency*
PProyecto Agencia patrocinadora*

Roval Botanic Gardens, United
Kingdom

Rutgers. the State University of New
Jersey, International Agriculture nnd
Food Program. USA

Scottish Crop Rescarch Tostitute (SCR1).
United Kingdom.

Technical University of Munich, Institute
tor Plant Production and Breeding.
West Germany.

Tropical Development and Rescarch
Institute (TDRI). Plant Food Commodities
Department. United Kingdom.

TDRI, Plant Food Commodities Department,
United Kingdom.

United States Department of Agriculture
(USDA), Agricultural Research Service.
USA.

USDA, Beltsville Agricultural Research
Center. USA,

crecimicnto v calidad de las
pasturas tropicales en suclos de
Amdérica tropical

denufication of Phaseolus spp.

Identiticacion de Phaseolus spp.

Agricultural technology USAID

development project (Panama)

Provecto de desarrollo de
tecnologia agricola (Panami)

Viral and virus-like discises ODA
ob cassava, particularly the
relationship of these discases
between the Americas and
Alrica

Entermedades virales v aparente-
mente viriles de L vaea,
espectalmente i relacion de
estas enfermedades entre Jas
Amcricas v Alrica

Pure lines and mixtures ot
varicties ot Phaseolus valgaris:

Lincas puras v mesclas de
vitriedades de Phascolus vulgaris:
competencia v control de
erfermediades

Biochemical resistance 1o ODA
storage inseets of Phaseolus
vuldgaris

Resistencia biogquimica a inscctos
de almacenamiento de Phaseolus
vielgaris

Changes during drying and storage ODA
of cassavi chips

Cambios durante ¢l secado v
almacenamiento de rozos de yuea

Insect adentification (cassava)
Identificacion de insectos (yuea)
Rust of beans:
pathogenic variation, discase
resistance mechanisms
Rova del {rijol:

variacion patogénica, mecanismos
de resistencia a la enfermedad

BM7Z and Deutsche Gesellschaft
{iir Technische Zussammenarbeit
competition and discase control (G'17)

* Where third-party funding is involved.
* Participacion financicra de una tercera institucion.
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Conlinnacion)

Collaborating Institution
Institucion colaboradora

Project
Proyecto

Funding Agency*
Agencia patrocinadora*

USDA, Beltwalle Agricultural Rescarch
Center. USAL

USDAL Regional Plant Introduction
Station. USAL

USDA, Regional Plant Introduction

Station. USA.

University of Calitornia at Berkeley,
Division of Biological Control. USA.

University of Colorado. USA,

University of Durham  United Kingdom.

University of Florida, Department of
Agricultural Engineering. USA.

University of Florida, Departe ent ol
Entomology. USA.

University of Goettingen, Institute for
Grassland Rescarch and [nstitute for
Plant Production and Breeding, West
Germany,

Uptake ol hvdrogenase in strainy of
) g

Rhizohium phaseoli

Absorcion de hidrogenasa en cepas

de Rivzobwam phaseoli

Plant quarantine and seed
multiplication in beans

Cuarentena de plantas
multiphicacion de semillas de
Irijal

Vitus levels i bean seed

Niveles de vieus en semilli
A

Biological control of mites and
mealvbugs

Contral bioligico de acaros
plojos harinosos

Fraditional processing ol cissina
by Vaupés Indrans (Colombiay

Procesamicnto tradicional de vuea
por los ndios del Vaupés
{Colombia)

Eyvaluation of biochemical basis
lor resstance to Zabrotes and
Acanthoseelides i Phaseolus
Voter

Evie -0 v de e base bioguimica
de ressstencia a0 Zabrotes v
Acantocchidos en Phaveolus
vielgaris

Deselopment of 4 complete
simulation model of bean
growth and development

Desarrollo de un modelo completo
de simulacion del crecuniento v
desarrollo del frijol

Taxonomy and methods of
control tor slugs

Taxonomia ¥ métados de control
de las babosas

Evaluation and suitability of
Stvlosanthes scabra as fodder
plant

Evaluacion y aptitud de
Stylosanthes seabra como planta
forrajera

International Fund for Agricultural
Development (1FAD)

University ot Colorado

ODA

USAID

BMZ and GTZ

¢ Where thied-pany tunding s involved,
* Participacion financiera de una tereeri institucion.

(Continued)
(Contin{a)
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(Continued)

(Centinuaciony

(’ull.abu'r'a(ing Institution Project Funding Agency*
Institucion colaboradora Proyecto Agencia patrocinadora®*
University of Gocttingen, Institute for Practical utilization of BMZ and GTZ

Fropieal Plant Production. West
Germany .

Uinnversity ot Hawai, Department of
Agronomy and Soif Science, NiFTALL
USA.

University ot Manitoba, Department of
Pt Science. Canada

Linnversity of Massachusetts, Department
ot Fotomology. USAL

Uninversity ol Minnesota, Department
ol Soil Science. USAL

University of Mumch, Institut far
Wirtschabis-und Sozuidwissenchatie,
Department ot Fresing-Wethenstephen
West Germany

University ol Nebraska, Department of
Horteulture, USAL

University o Nehraska, Department of
Plant Pathology. USA,

mycorrhizal fungi in nutrition
of tropical plants, with
emphisis on cassava

Utilizacion prictica de hongos
de micornizas en la nutricion
de plantas tropicales con
éntasis en fy vuaca

Rhizobium strain interchange, UNDP

consultation on training methods
in BNE and collaboration in
tranmning course through the
UNDP BNE Projpeat

Intercambio de cepas de nizobio,
comsulta sobre métodos de
capacitacion en FBN v colabo-
racion en curso de capacitacion
a tranes del Provecto PNUD
BN

Genotyping (Blectirophoresisy ol

Genotipta (clectrotoresis) de
cultivos del CIAT

Biological control of the cassava
mealybug

Control hologico del piojo
harinoso de la yuca

Study ot Preliminary Trals
(FP) Nurseries

Eatudios de Viseros de Ensayos
Prehnntsres (EP)

Social benetits and costs of tice BMZ
rescarch in Brazil

Beneficios sociiles v ocostos de
L ivestigacton de arroz en
Brasil

Bean germplasm exchange for
herbicide tolerance studies

Intercambio de germoplasma de
frijol para estudios de tole-
rancia a herbicidas

Rust of beans:
rathogenic vartiation and
disease resistance mechanisms

Roya de trijol: variacion pato-
génica v mecanismos de resis-
tencia o enfermedades

International Development Research
CIAT commuodities Centre (1DRC)

* Where third-party funding » involved.

* Panticipacion linanciera de unia tereeri institueion,
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(Continued)

(Continuacion)
Collaborating Institution Project Funding Agency*
Institucion colaboradora Proyecto Agencia patrocinadora®
University of Wageningen, Institute for Development of BCMV multiple Institute for Plant Protection
Hoiticulture and Plant Breeding. strain resistant germplasm (1PO)
Netherlands. i Phaseolus vulgaris
Desarrollo de germoplasma con
resistencia maltiple a cepas del
VMCFE en Phaseolus vudgariy
University of Wisconsin, Department of Biochemical basis tor resistance Centro Internacional de Agricultura
Horticulture. USA. to bruchids Tropical (CIAT)
Base bioguimica de la resistencia
a los briguidos
University of Wisconsin, Department of Breeding beans for improved
Horticulture. USA. BNF
Mejoramiento de frijol para
FBN mejorada
University of Wisconsin, Department of Interspecific hybndization AlID
Horticulture. USA. i Phaseoluy spp. through
embryo culture
Hibridacion interespecitica en
Phaseolus spp. o través del
cultivo de embriones
Wiashington State University, Irrigation and Snap beans: breeding disease- USAID
Agricultural Research Extension Center, resistant beans tor Tanzania
USA.

Habichuelas: mejoramiento de su
resistencia a entermedades para
Tanzama

* Where thad-party Tunding s imvolved

¢ Participacion hinanciera de una terceras mstitucion,



CIAT Publications in 1986

Publicaciones del CIAT en 1986

Reports

Informes

CIAT Report:Informe CIAT 1986
Bean Program Annual Report 1985
Programa de Frijol Informe Anual 1985

Tropical Pastures Program Annual Report
1985

Programa de Pastos Tropicales Informe Anual
1985

1987 Program and Budget

Conference and workshop proceedings

Memorias de conferencias i rexidones
de trabago

Cassava in Asia, its Potential and Research
Development Needs

Root and Tuber Crops Propagation

Taller sobre ta Red Cooperativa de Investiga-
cion de Arroz en el Caribe

Workshop on the Caribbean Cooperative Rice
Rescearch Network

Desarrollo y Proyeccion del Sector de Semillas
en América Latina y el Caribe (Julio 1983)

Vinculos de Comunicacion entre Programas
Nacionales y Centros Internacionales de In-
vestigacion Agricola

86

Technicals manuals, catalogues
Manuales iccnic s, cainiagos

Evaluacion de Pasturas con Animales. Alter-
nativas Mctodologicas

Etapas de Desarrollo de la Planta de Frijol
Comuan ( Phaseolus vulgaris 1..)

Catilogo de Cepas de Rizobios para Legumi-
nosas Forrajeras Tropicales; Catalogue of
Rhizobium Strains for Tropical Forage Leg-
umes (4a. Edicion 4th Edinon)

Technical builetins

Hotetines vevivieas

Pasturas tropicales boletin (Vol. 8 Nos. 1, 2, 3)

Newsletters
Joletines periadicos

Hojas de Frijol para América Latina (Vol. 8
Nos. [, 2, 3)

Arroz para América Latina (Vol. 7 No. I)
Cassava Newsletter (Vol. 10 Nos. 1, 2)

Yuca boletin informativo (Vol, 10 Nos. 1, 2)
Semillas para América Latina(Vol. 5 Nos. 3, 4)
CIAT International (Vol. 5 Nos. 1,2, 3)
CIAT Internacional (Vol. 5 Nos. [, 2, 3)



ARCOS (monthly newsletter for internal dis-
tribution) Nos. 94-101

ARCOS Noticias (weekly news sheet) 55 issues

Working documents
Provimenios e trabago

Organizacion Campesina para ¢l Secado de
Yucu

Diagnostico de la Produccion de Frijol en la
Provinciu de Chota,  Departamento de
Cajamarca, Perit, 1985

L.os Suelos del CIAT

Andlisis de Precios de Productos ¢ ITnsumos
Ganaderos, 1985

Manual Prictico para la Deteccion Electro-
forética
Information Services publications

Pubicaciones de los Servicios de

fnformuecion
Abstracts on Cassava (Vol. 12 Nos. 1.2, 3)

Resamenes Analiticos sobre Yuca (Vol, 12
Nos. 1.2, 3)

Abstracts on Field Beans (Vol. 11 Nos. 1,2, 3)

Restmenes Analiticos sobre Frijol (Vol. 11
Nos. 1,23

Resumences Analiticos sobre Pastos Tropicales
(Vol. 8 Nos. [.2.3)

Bibliography on Bean Rescarch in Africa, 1986
Supplement

Cassava in Asia, a Bibliography

Fact sheet (ficha téenica): Plagas del Frijol
Almacenado

Training materials

Materiales de capacitacion
Audiotutorial units
Umidades audiotutoriales

Mancjo de Ya fertilizacion fosfatada de pastos
tropicales en suclos acidos de América
Latinu

Mcjoramiento del frijol por introduccion v
seleecion

Stages of development of the common bean
plant

Bean production system: in Africa
Principles of intercropping with beans
The cultivated species of Phaseolus
Nutritional disorders of the cassava plant

The biology and control of purple nutsedge

The morphology of the common bean plant

Etapes du développement de la plante du
haricot commun

Morphologic de Ta plante du haricot commun

Les systemes de production de haricots en
Aflrique

L.es principes de la culture intercataire avec les
haricots

Principales maladies du haricot en Afrique

Especes cultivées du genre Phaseolus
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Publications by CIAT Staff during 1986

Publicaciones por Personal del CIAT en 1986

For a complete listing of all papery presented at
seminars, reports, and articies published in CIATY
publications, sce the “Bibliography of the Research
Papers Pubiished by CIAT and Its Scientific Per-
sonnel.”™ Also sce this report, “CIAT Publications
in 1986™ “Publicaciones del CLAT en 1986 "

Flistado completn de los documentos presentados
en seminarios, informes v articulos publicudos en
las publicaciones del CIAT se encuentra en la
“Bibliografia de Trabajos Publicados porel CEAT v
su Personal Cientifico™ Véase también en este
informe “CIAT Publications in 1986™ “Publica-
ciones del CIAT en 1986™,

ADAML, MU WL COYNEL DL P DAVIS, ) H.
.o GRAHAM, P Ho FRANCIS, C. AL 19RS.
Coinmon bean ( Phaseolus vudgaris 1..). In: Sum-
merfield, R J. and Roberts, F. H. (eds.). Grain
legume crops. Collins Professional and Technicul
Books, London, England. p. 433-476,

AMAYA, S (ed)). 1986, Vinculos de comunicacion
erlre programas nacionales y centros internacioni-
les de investigacion agricola. Memorias del semina-
rio. Cali, Colombia, 1986, CIAT-CI2-CIMMYT,
128 p.

ANGULO, N. F. and DAVIS, 1. H. C. 1985,
Frijolica0-3.2 nueva variedad de frijol de enredade-
rapLaclimadlrio. ICA, Seecion de Leguminosas de
Grano v Oleaginosas Anuales. Cali, Colombia,
Plegable de Divalgacion no. 193,

ANZOLA, S. M. . 1086, Thesaurus on seed
scienee and technolov, Quarterly Bulletn of the
International Associavon of Agricultural Lib-a,ics
and Documentalists (IAALD) 31(2):79-86.
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ANZOLA, S. M. C; LEATHERDALE, D
YOUNGBERG, H. 1986, Thesaurus on seed science
and technology: prelimirary version. CIAT, Cali,
Colombia, 236 .

ARTENAS, T AL MEDINA CH.. L. E; GON-
LZALLZ, 11985, Empleo del complejo simbidtico
Azolla-Anabaena como aportador de nitrogeno en
arrozales. Acta Agronomica 35(4):35-47.

ARTAS. VOB v BELLOTTI AL C 1984, Pérdidas
en rendimiento (dano simulado) causadas por
Lrinnys ello (1) y niveles criticos de poblacion en
diferentes ctapas de desarrollo en tres clones de
yuca, Revista Colombiana de Entomologia 19(3: 4):
28-35.

ARREGOCES, 0. 1986. Componentes del rendi-
micnto en arroz. Auxiliar didactico no. 001, Can-
tenido cientifico basado en el modulo 'Yield
Components’ del IRRI (International Rice Re-
search Tnstitute), Manila, Philippines. CIAT, Cali,
Colombia. 20 p.

ASHBY. 1. AL 1985, The social ecology of soil
crosion in i Colombian farming system. Rural
Sociology 50(3):377-396,

BASCUR/B. G OLIVAMUALLAING, 13, 1985,
Termometria infrarroja en seleecion de genotipos
de frijol (Phascoius vuarearis 1)) resistentes a la
sequia. 1. Bases fistologicas, Turriatba 35(1):43-47.

BEST, ROT986. La agroindustria de la vaca en
Colombia. In: Agroindustria 2000, Sociedad de
Agricultores v Ganaderos del Valle del Caucea, Cali,
Colombia. p. 141-143,



BEST, R.y OSPINA, V. B. (comps.). 1986. Proyec-
1o cooperativo DRI-CIAT. Fl desarrollo agro-
industrial del caltive de la yuca en la Costa
Atldnticit de Colombia, Cuarto Informe. Julio 84-
Junio85. Cali, Colombia. DRI-CIAT. vol. 1,42 p.;
vol. 2,93 p.

BOHNERT, ELASCANQO, C; WENIGER, J. H.
1986. Botanical and chemical composition of the
diet selected by fistulated steers under grazing on
improved grass-legume pasture in the tropical

savannas of Colombia, 2: chemical composition of

forage available and selected. Zeitschrift fir
Tierzuechtung und Zuechtungsbiologic 103(1}3:69-
79.

CACERES, 0. S, ROy MORALES, F. J. 198S,
Incorporacion de genes de resistencia dominante v
recesivia cepas del virus del mosaico coman en dos
varicdades comerciales de frijol ( Phaseolus vidgaris
L) Acta Agronomica 35(4):7-20.

CAICEDO, I, C.Cov VERA R R 1986, Flecto
de la carga sobre la productividad de dilerentes
clases de animales en la asociacion Andropogon
gavanus, Melinis minutiflora v Stvlosanthes capi-
tata. Acta Agrondmica 36(1):84-97,

CAJAS, G. SO TERGAS, 1. Fo VERA, R R,
1985, Efecto de la carga en ¢l crecimiento v
aparicion de celos en novillas de levante en pastos
Brachia«ta numidicola, Meliniy niinutiflora v Des-
moditm ovalifolium. Acta Agrondomica 35(2):102-
117,

CARTER, S E. 1986, Collecting and organizing
data on the agro-sociocconomic environment of the
cassava crop: case study of a method. In: Bunting,
A H.(ed)). Agricultural environments: character-
ization, classification ard mapping. CAB (Com-
monwealth Agricultural Burcaux), London,
England.*

CASTANO, 7. 1. 1985, Microorganismos asocia-
dos con el manchado del grano v el efecto de éste
sobre algunis ctapas de desarrotlo de fa planta de
arroz. Fitopatologia Colompiana 11(2):21-25.

CHAVARRO, C.ALTOPEZ, G CoALLENNE,
JoMU98S. Caracteristicas v patogenicidad de
Corpnebacterium flaccumfuciens (Hedges) Dows
agente causal del marchitamiento bacteramo de
Zornia spp. v su clecto en el rendimiento de 7.

glabra CIAT 7847 y Phaseolus vulgaris. Acta
Agronomica 35(2):64-79.

CIAT. 19R6. Bibliography on bean research in
Africa: supplement 1986, Communications and
Information Support Unit, CIAT, Cali, Colombia.
190 p.

CLARK, E. A and #RANCIS, C. A. 1985. Bean-
maize intercrops: a comparison of bush and
climbing bean growth habits, Field Crops Research
10(2):151-166.

COCHRANE, T. T.; de AZEVEDO, 1. G.;
THOMAS, .. MADEIRA-NETTO, 1.;
ADAMOL L T VERDESIO ). T, 19KS. Land use
and productive potential of American savannas. In:
Tothill, }. Coand Mot I C(eds)). International
savanna symposium, 1984, CSIRO, Queensland,
Australia. Australian Academy of Science, Can-
berra, Australia. p. 114-124,

COCK. I H. (ed.) 1986, Global workshop on root
and tuber crops propagation: proceedings of a
regional workshop held in Cali, Colombia, 1983,
(Under the auspices of CIP-HTA-UNDP-CIAT))
CIAT, Can, Colonthia. 235 p.

CORREA. W. 1986, Tnvestigacion agricola inter-
nacional: Colaboracion a escala global. Revista
Rotaria (May; Jun):20-23.

CORREA, W. 19K6. Seeds of promise. The Ro-
tarian (Jul):12-15,

COUTO, Wi LEITE, G. G KORNELIUS, E.
1985, The residual effect of P oand lime on the
performance of feur tropical grasses in a high P-
fixing Oxisol. Agronomy Journal 77(4):539-542,

CUEVAS, F. (ed.). 1986, Taller sobre la red
cooperativ de investigacion de arroz en el Caribe,
Memorias de Ly reunion efectuada en Santo Do-
mingo, Repabiice Dominicana. 1984, CITAT-1SA-
SEA-CEPAL. CIAT, Culi, Colombia. 137 p.

DAVILA,S. 1986, Benelicio de semiltas. Peske, T;
Aguirre, R (eds ). CIAT, Cali, Colombia. 167 p.

* Page nombers notavintsble at present However, manuscept has been

conhirmed for pablication,

89



DAVIS, 1. H. Co TAYLOR, Lo TEVERSON, D,
1986, Inheritance studies on resistance (o halo
blight. Bean Improvement Cooperative Annual
Report 29:91-92,

DAVIS. 1 H. Co WOOLLEY., 1. NG MORENO,
R. 1986, Multiple cropping with legumes and
starchy roots, Lz Francis, Co AL (ed.). Multiple
cropping systems. Macmillan Publishing Co., New
York, NY. USA. p. [33-160,

DEBOUCK. D GLI9R6. Primary diversification of
Phaseolus in the Americas; three centres? 1°AQ
IBPGR Plant Genetic Resources Newsletter 67:2-5.

DESSERT. K. 1986, Compatibility of on-tarm
cvaluation of hean cooking time in Rwanda with
bar drop cooking time index. Bean Improvement
Cooperative Annual Report 29:122.123,

DESSERT. K. 1986, Fovirconment influence study
on cooking time and total protein content ol ten
Phaseotus cudgaris varicties in Rwanda, Alrica,
Bean Tmprevement Cooperative: Annual Report
29:123-124,

de WEST, MUV (comp.). 1986, Cassava rescarch in
Africa a bibliography. CIAT, Cali, Colombia. 365
p.

DIAZ, M. F.y LAING, D. 1984, Efecto de fa
fertilizacion foliar en el rendimiento y en ¢l conte-
nidode carbohidratos, nitrogeno, féstoro y potasio
en frijol (Phaseolus vudgaris 1..) Agronomia Fropi-
cal 3(1-3):167-187.

EI-SHARKAWY, M. A: COCK., J. H.: HER-
NANDEZ, A del P.198S. Stomatal response to air
humidity and its relation to stomatal density in a
wide range of warm climate species. Photosynthesis
Research 7:137-149,

EL-SHARKAWY M. A; COCK.,]. H. 19%6. The
humidity factor in stomatal control and its effect on
crop productiviy. In: Marcelle, R.; Clijsters, H.;
van Poucke, M. (eds.). Biological control of pho-
tosynthesis: proceedings of a conference, Deipen-
beek, Belgium, 1985, Martinus Nijhoff Publishers,
Dordrecht, Netherlands. p. 187-198.

FERGUSON, J. E. 1985. An overview of the
release process for new cultivars of tropical forages.
Seed Science and Technology 13:741-757.
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FERGUSON,J ELSERE, C; VERA, R, R, 1985,
The release process and initial adoption of Andro-
pogon gavanuy i tropical Tatin Amedica. In:
Proceedings [5th international grasstand congress,
Kyvoto, Japan, 1985, Science Council of Japan,
Nagava, Japan, p. 222-223,

FIERNANDEZ de CUFLGEPTS, P LOPEZ, M.
1986, Etapus de desarrollo de la planta de frijol
comian (Phasechus videari. V) CIAT, Cali, Co-
lombia. 34 p.

FRANCOT. L1986, Insectos del frijol almacena-
do vy suocontrol. (Ficha téenica). CIAT, Cali,
Colombia. 4 p.

FROSL 10 CARMONA. P ZEIGLER, R
PULVERCE 1986, Identificacion de Peeudomornay
fuscovaginae en Brasil vsu posible influencia sobre
el manchado de grano. tn: 15th Reuniao da Cultura
do Arroz lrrigado, Porto Alegre. Brasil, 1986,
Anais. EMBRAPA (Empresa Brasileira de Pesqui-
s Agropecudria). p. 331-336.

GARAY., A, 1986, Oportunidades de fortaleci-
micnto delsectorsemillero en Bolivia, In: da. Mesa
Redonda Nacional, Memoeria. Yakinba, Bolivia,
1986, p. 24-29,

GARCIA, D A v FERGUSON, 1 E. I9¥6.
Cosecha y beneficio de la semilla de Andropogon
gavanus. Informacion Express: Pastos v Forrajes
10 no. 1(43):28-29.

GARGIULO,C. Ay PACHICO 1. 1986. Analisis
descriptivo del sector porotero del Noroeste Argen-
tino. Tucuman, Argentina. EEDAC. Publicacion
Misceldnea no. 80, 54 p.

GOMEZ, G.and VALDIVIESO, M. 1985. Fffects
of drying temperature and loading rates oncyanide
climination from cassava whole-root chips. Journal
of Food Technology 20:375-382.

GOMEZ, G. and NOMA, AT, 1986, The amino
acid composition of cassava leaves, foliage, root
tissues and whole-root chips. Nutritional Reports
International 33(4):595-601.

CRAF, W and DESSERT, K. 1986. e haricot au
Rwanda: L'approche pour Pintensification de sa
production ¢t sa consommation. Revue DIA-
LOGUE 117 (Juillet-Aout): 79-8h,


http:Cassa.Ia
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GROF, B. 1986. Forage potential of some Cenrro-
sema species in the Llanos Orientales of Colombia,
Tropical Grasstands 20(3):107-111,

GROF, B. 19%6. Performance ol associations of
Desmodiunt canum Bravhiaria spp. in the Oxisol
savannas of Colombia. Tropical Agricuiture (Tri-
nidad) 63(4);331-332.

GROF, B. 1986, Sclection of components of a
synthetic varicty ol Andropogon gavanus. Journal
of Agricultural Science {06:629-633.

GUZMAN, S, 1986, Productividad de pasturas
asociadias en sabanas. Revista del Campo 31212418,

HALLMAN G, 011985, Las plagas como factores
limitantes en la produccion de frijol. CEIBA
2601):115-121],

HALLMAN, G. 1. 1985, Los crisomélidos comao
plagas del frijol. CEIBA 20(1):122-126.

HALLMAN. G. J., BEEBE, S SALGUERO, V.
1985, Resistencia a Apion godmani Wagner v
muestreoen viveros de frijol. CEIBA 26(1):164-171,

HALLMAN, G J. v GARCIA. J. 19%5, Empoasca
spp. como plaga del frijol. CETBA 26(1):127-139.

HALLMAN, G. J.; MORALES, C. G.: HOI-
LANDS, 1. M. J.. OREF A, 19806, Infestacion por
el chinche verde de (eijol Acrosterinm marginatum
(Palisot de Beauvois) sobre rendimientos de Pha-
seolus vidgaris 1.2 su efecto, Turriatba 36:21-24.

HARRIS,S. Coand PINA, Jr., M. 1986, Communi-
cation and information strategies for agricultural
technology exchange with rescarchers in the tropics,
In: Keenian, S, and Smith, E. V. (eds.) Informa-
tion, communication and technology. North-
Holland, Amsterdam, Netherlands. *

HAYASHI, H. and TERGAS, L. £. 19%5. The
effects of burning and grazing on the population
dynamics of the native savanna of Colombia. In:
Proceedings ISth international grassland CONEress,
Kyoto, Japan, 1985. Science Council of Japan,
Nagaya, Japan. p. 558-560.

HERNANDEZ,J. M. LABERRY,R.;LOZANO,
J. Co1986. Observations on the effect of inoculating
cassava (Maniho: escudenta) plantlets with fluores-

cent Pseudowonas. Journal of Phytopathology
HE7(1):17-25.

HERNANDEZ, M. del P,y BELLOTTIL, A. (.
1984, Ciclos de vida y hibitos de Haplogonatopus
hernandezae Olmi (Hymenoptera: Dryinidac) con-
trolador natural del siltahojas del arros Sogarodes
orizicolu (Muir). Revista Colombiana de Fnto-
mologia M3y 4).3-8,

HERNANDEZ, RO 1 Co VERA, G, ). van
SCHOONHOVEN, A CARDONA, M. (. 19x4.
Flecto de L asociacion maiz-frijol sobre poblacio-
nes deinsectos plagas, con énfasis en Empoasca
Kracemeri Ross and Moaore. Agrociencia 57:25-35.

HOLGUIN, P COLIAZOS, R COCK, 1. H,
FI8S. Fotosintesin vy otros parimetros isiologicos
en plantas de vuea Manihor esculenia Crants
infectados convirus. Acta Agronomica 35(3):27-15.

HOLGUIN, A G TOPEZ. G DL DAVIS, I
HCOT98S. Selecaon simultinea para rendimiento
enmaiz (Zea maysyy trijol (Phaseohus vulgaris) en
generaciones segregantes Foo Acta Agrondnnca
J6(2)7-19.

HOWELER, R, H. 1985, Potassium nutrition of
cassavie, In: Potassium in agriculture, American
Society of Agriculture, Madison, W1, USA. P 819-
841,

HOWELER R H.y GUZMAN, S, 1985, Practicas
de conservacion de suelos en explotaciones agro-
pecuarias en ladera. En: 3o, Congreso Colombiano
de Ciencias Hidrogralicas, Cali, Colombia. 1985,
Memorias. Corporacion Auténoma Regional del
Valle del Cauca-CVC, Cali, Colombia. p. 207-238.

HOWELER, RO H.: CALLE, F.: SALAZAR, E,
1986. El cultivo de yuca para la altilanura plana de
fos Llanos Orientales de Colombia. Revista SIALL
(Sociedad de Ingenieros Agrénomos del Llano)
3(1):20 21,

HUSSAIN, A.; BUSHUK, W.: RAMIREZ, H.
ROCA, W. M. 1985. Identification of cassava
(Manihot esculenta Crantz) varieties by isozyme
electrophoregrams. Publication no. 716. University
of Munitoba, Department of Plant Science,
Winnipeg, Canada. 20 p.

* Page numbers not avinlable at present. However, manuseript hay been

confirmed for publication.

91


http:MORAI.ES

HUSSAIN, A, BUSHUK, W.; RAMIREZ, H.:
ROCA W_M._ 1986. Field bean ( Phaseolus vulgaris

L.y cultivar identification by clectrophoregrams of

cotyledons storage proteins. Fuphytica 35(3):729-
732.

HUSSAIN, A BUSHUK. W RAMIREZ, H.:
ROCA, W M. 1986, Identification ol cassava
(Maniher esculenta Crantz) cultivars by clectro-
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Daniel G. Debouck, Ph.D.
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Special Projects
Proycectos Especiales

Biological Nitrogen Fixation Project
Proyecto de Fijacion Bioldgica de
Nitrogeno

Senior research fellow
Investigador invitado

David J. Harris, Ph.D.
Agronomist and Soil Scientist, Head
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Project
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* Gonealo Granados, Ph.D.
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Shivaji Pandey, Ph.D.
Plant Breeder, Head

William L. Haag, Ph.D.
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Soil Scientist, Head

Jacqueline A. Ashby, Ph.D.
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Posdoctoral fellow
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L.uis Valencia, Ph.D.
Liaison Officer (stationed in Bogota,
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Director

Administration

Administracion
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Exceutive Officer
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David Evans, Head (GAS/SAG)**

Human Resources

Recursos Humanos

Germin Vargas, M.B AL Head (GAS/SAG)**

Maintenance Services

Servicios de Mantenimiento

Germin Gutiérrez, Ing. Mec., Head
(GAS SAQG)**

Supplies

Suministros

LLuis Antonio Osorio, Ing. Ind.,
Head (GAS/SAG)**

Administrative Systems and Procedures

Sistemas y Procedimientos
Administrativos

* Héctor Villalobos, Ing. Ind.,
Head (GAS/SAG)**

Alberto Estrada, Ing. Civil,
Head (GAS/SAG)**

Controller’s Office
Oficina del Contralor

* Alejandro Rebolledo,
Ing. Com. and C.P.'T., Controller
(GAS/SAG)**
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(GAS/SAG)**

Special Projects Office
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The CGIAR System

El Sistema GCILA]

The Consultative Group on International
Agricultural Research (CGIAR) was formed
in 1971, The CGIAR is an association of
countries, international and regional organiza-
tions, and private foundations dedicated to
supporting a system of agricultural rescarch
centers and programs around the world. There
are currentiyv 13 of them: nine research centers
and four associated organizations which pro-
vide rescarch support. The purpose of the
rescarch effort is to improve the quantity and
quality of food production in developing coun-
tries.

FE Grupo Consultivo para la Investigacion
Agricola Internacional (GCTAD se formo en
FO71 I sta asociacton de paises. erganizacio-
nes internacionales v regionales, viundactones
privadas esticdedicada a apoyar un sistenia de
L3 contron y programis de msestigacion agri-
colien el munda. de tos cuales nueve son cen-
ros vy cuatio son organtzactones asoctadas, T
propostto de este estuerza de mnvestigacion es
mejoran lacanudad v cahdad de ta producceion
de alimentos e Tos paises en desarrollo,

FE Banco Mundid, Ta Organizacion de las
Nactones Unudas parac la Agricultura v 1o Ali-

HTA

g

HLCA
&

% LCRISAT

SSTCARDA

(SRS
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* International Food Policy Research Insti-

tute (IFPRI), Washington. DC, USA: analysis
of world food problems.

* International Service for National Agri-

cultural Research (ISNAR), The Hague,
Netherlands: research support.

Latin America

* Centro Internacional de Agricultura Trop-

ical (CIAT), Cali, Colombia: cassava, field
beans, rice, and tropical pastures.
International Center for Maize and Wheat
Improvement (CIMMYT), El Batan, Mexi-
co: maize and wheat.

International Potato Center (CIP), Lima,
Peru: potatoes.

Middle East

* International Center for Agricultural Re-
search in the Dry Arcas (ICARDA), Alep-
po. Syria: farming systems, cereals, food
legumes (broad bean, lentil, chickpea), and
forage crops.
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Arroz (IRR1), Los Bafios, Filipinas: arroz.

* Instituto fnternacional de Investigacion en

Cultivos para los Tropicos Semi-Aridos
(ICRISAT), Hyderabad, India: garbanzos,
guandul, millo, sorgo, mani, sistemas de
produccion de cultivos,

Estados Unidos y Europa

Conseio Internacional de Recursos Fitoge-
néticos (CIRE), Roma, Italia: coleceion e
informacion sobre variedades de plantas.
Insticuto Internacional de Investigacion so-
bre Politicas de Atimentos (1FPR1), Wash-
imgton, D.CEstados Unidos, andlisis de
los problemas de produccion mundial de
abimentos,

Servicto Internacional de Investigacion
Agricoke Nacional (ISNAR), La Haya,
Holanda: apovo o faomvestigacion.

Oriente Medio

Centro dnternacional de Investigacion Agri-
coliven Zonas Andas (ICARDA), Aleppo,
Siriaz sistemeas de produceion de cultivos,
cercales, leguminosas comestibles (habas,
lentejas. garbanzos). v cultivos forrajeros.



